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EXECUTIVE SUMMARY 

This report contains results of IMP required groundwater monitoring for the Third calendar quarter 
of 2000. Emphasis is placed throughout the presentation on features that are different or noteworthy 
compared to previous monitoring reports. 

The report is organized into seven sections. Section 1 discusses any changes made since the 
preceding report. (For this report a new laboratory contract monitoring system is being implemented 
using General Engineering Laboratories as a test lab.) Section 2 gives a general overview of 
sampling for the quarter, data availability and manipulation, procedures and definition of well 
classes. Results for individual wells and Tier I and Tier I1 reportable occurrences are presented in 
Section 3. Required actions based on the current findings and completed actions from previous 
reports are given in Section 4. References appear in Section 5 and Maps and Trend Plots in Section 
6. Quality Assurance issues are discussed in general and specifically with respect to analyte groups 
in Section 7. Finally the data for the quarter is presented in the four Appendices. 

Groundwater sampling for the Third Quarter, 2000 included 75 locations. Of these, 13 locations were 
completely dry and a further 9 yielded only enough water to collect a partial analytical suite. 

There was one reportable analytical result above the Tier I Action Level in the Third Quarter of 
2000. Plume Definition well 22896 had a reportable Tier I exceedance for trichloroethene that was 
within the usual range for the well. There were 14 reportable Tier I1 results including one Boundary 
and one Drainage well for nickel and one downgradient RCRA well for sulfate. From eleven Plume 
Extent wells having Tier I1 exceedances, only well P3 14289 requires a suite of monthly samples for 
nickel. 

Review Exemption: CEX-072-99 ES- 1 
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Acronym List 

ACCU 
ALF 
Background M2SD 

BOA 
CAS 

CDPHE 
CLP 
CRDL 
D&D 
DER 
DOE 
EPA 
GEL 
Historic M2SD 
IHSS 
IMP 
KH 
KH-ASD 

MCL 

mgll 
PARA 
PARCC 
PCB 

W/l 

pCi/l 
PQL 
QL 
RCRA 
RECRL 
RFCA 
WETS 
RMRS 
RPD 

SCA 
SOP 
sow 
s.1. 

SWD 
TRPH 
TDS 
Tier I 
Tier I1 
TPU 
TSS 
voc 

S.S. 
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Acculab Inc. (Laboratory), Lakewood, Colorado 
Action Level Framework 
Background mean plus 2 standard deviations 
(calculated on a site wide basis) 
Basic Ordering Agreement 
Chemical Abstract Service 
(Assigns a number used to identify analytes that may have multiple common names. 
The registry number is called a “CAS Number”.) 
Colorado Department of Public Health and Environment 
Contract Laboratory Program 
Contract Required Detection Limit 
Decontamination and Decommissioning 
Duplicate Error Ratio (calculated for reallduplicate radionuclide analyses) 
United States Department of Energy 
United States Environmental Protection Agency 
General Engineering Labs Inc., Charleston, South Carolina 
Historic mean plus 2 standard deviations (calculated on a per well basis) 
Individual Hazardous Substance Site 
Integrated Monitoring Plan 
Kaiser-Hill, LLC 
Kaiser-Hill - Analytical Services Division 
(Receives data from laboratories, checks it and enters it into the Soil Water 
Database) 
Maximum Contaminant Level 
microgram per liter 
milligram per liter 
Paragon Analytics, Inc. (Laboratory), Fort Collins, Colorado 
Precision, Accuracy, Representativeness, Comparability and Completeness 
Polychlorinated Biphenyl 
picocurie per liter 
Practical Quantitation Limit 
Quantitation Limit 
Resource Conservation and Recovery Act 
RECRA Environmental Inc. (Laboratory), Lionsville, Pennsylvania 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
Rocky Mountain Remediation Services, LLC 
Relative Percent Difference 
(calculated for non-radionuclide reayduplicate analyses) 
Sanford Cohen & Associates Laboratory, Montgomery, Alabama 
Standard Operating Procedure 
Statement of Work 
“sensu lato” - refers to a general case 
“sensu stricto” - refers to a specific case 
Soil Water Database 
Total Recoverable Petroleum Hydrocarbon 
Total Dissolved Solids 
Analyte specific action level originally defined by RFCA, updated by IMP 
lo-’ of Tier I 
Total Propagated Error 
Total Suspended Solids 
Volatile Organic Compound 
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1.0 INTRODUCTION 

This report is required by Section 3.4.B of Attachment 5 of the Rocky Flats Cleanup Agreement 
(RFCA) (EPA, CDPHE, DOE, 1996) and is described in the Integrated Monitoring Plan (IMP) 
(DOE, 1999). 

The DOEK-WRMRS team has completed evaluation of Third Quarter (July-August-September) 
2000 groundwater analytical data using groundwater action level criteria as described in RFCA 
Attachment 5 (Kaiser-Hill, 2000). The sampling for the Third Quarter of 2000 reflects the approval 
of the monitoring well list (CDPHE, Nov. 1996 and EPA, Nov. 1996) and the establishment of semi- 
annual sampling fiequencies. Therefore, only a portion of the RFCA monitoring wells are sampled 
and reported each quarter. The remainder will be sampled in the following quarter as site conditions 
allow. RFCA groundwater monitoring locations and three sump/drain locations (see below) are 
included in this report. The locations sampled during the Third Quarter, 2000 are listed in Table 3-1. 
The locations of the sampled sites are shown in Figure la and lb. Note the differentiation between 
Figures 1 a and 1 b. Figure 1 a gives an overall view of the majority of the Rocky Flats Environmental 
Technology Site. Figure lb focuses on just the industrial area. Plume outlines portrayed on Figures 
la  and lb  have been updated to the most recent derived from the Final 1999 Annual Groundwater 
Report (RMRS, 2000~).  

In addition to monitoring wells cited in this report three other locations are included: 891COLGAL, 
891COLWEL and SW 13494. The “891”-prefixed locations are pump equipped wells that collect 
water from the French Drain on the Building 881 hillside. Location SW13494 is a sump for the 
footing drain system of the 881 Building; it also is located on the 881 hillside. 

Basic Ordering Agreement 

The Third Quarter 2000 represents the first quarter in which a new DOE contract monitoring system 
was implemented at WETS. The new system, the Basic Ordering Agreement or BOA, is a set of 
national contract requirements with site specific addendums. In the Third Quarter the BOA was 
implemented using the General Engineering Laboratory for testing the structure and operating 
procedures imposed by the BOA. With respect to this report the new agreement resulted in some 
delays in receiving data from the lab and some delays in getting the validation process completed. 
These delays are expected to disappear as the KH-ASD staff and laboratories become more familiar 
with the BOA requirements and procedures. 

Review Exemption: CEX-072-99 1-2 
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2.0 METHODS 

The Groundwater Monitoring program attempted to collect and have analyzed 446 samples in the 
Third Quarter of 2000 under the Integrated Monitoring Plan (IMP) (DOE, 1999). Because of dry 
wells and wells with insufficient water only 349 requests for analysis were actually sent out. There 
were 75 uncollected samples related to dry wells and 22 related to insufficient water. 

By the beginning of January 2000 approximately 96% of the results (6566 of 6841 records) 
pertaining to the Third Quarter 2000 were available electronically from the Soil and Water Database 
(SWD). The remaining 275 result records for radionuclides became available by the end of January. 
In general it was not necessary to manually compile data from the laboratory report packages. 
Results for all analyses that were sent out have been returned. 

The analytical results were uploaded from SWD into a local MS Access database maintained by the 
groundwater group. Data were examined for their presence/absence and consistency. Duplications 
and mismatches were excluded. Field and laboratory QC data were identified for use in the data 
quality assessment section (Sec. 7.0) using a Rocky Mountain Remediation Services (RMRS) 
document: DRAFT: Quality Assurance Program Plan For The Groundwater Monitoring Program 
Rocky Flats Environmental Technology Site, May 2000 (RMRS, 2000a). 

Results for all detected analytes (results without a “U” qualifier) were compared with Tier I and Tier 
I1 Action Level Framework (ALF) criteria. Results exceeding Tier I or Tier I1 action levels were 
further compared with the site-wide Background Mean plus Two Standard Deviations (M2SD) value 
and well-specific Historic Mean plus Two Standard Deviations (M2SD) value. The three ratios 
calculated as a result of these comparisons are used to identify IMP reportable results as described 
below. Volatile Organic Compounds are assumed to have zero background concentration. The 
Historic M2SD is only calculated for wells with 5 or more sampling events collected during the years 
1991 to 1995. 

Table 3-2 represents a screen for any results that exceed the Tier I1 Action Levels. Table 3-2 is used 
to evaluate the reportable results via the Tier 11, Background and Historic Ratios as described above 
and to help select analytes and wells which are of interest for site cleanup but which may not be 
reportable under IMP criteria. 

Background values were taken fiom the Background Geochemical Characterization Report (DOE, 
1993) with the exception of americium-24 1, plutonium-239/240, uranium-233/234, uranium-235, 
and uranium-238. Background values for these radionuclides were taken from the Draft Background 
Comparison for Radionuclides in Groundwater Report (DOE, 1997). Data were extracted directly 
from the SWD and/or the local groundwater database to calculate the historical M2SD for locations 
with analytes exceeding Tier I1 ALF criteria and to produce trend plots. 

Integrated Monitoring Plan (IMP) Well Class Definitions 

The groundwater monitoring network, as defined in the IMP (DOE, 1999), contains eight categories 
of monitoring wells. The decision rule sequence presented in the IMP was followed for determining 
Tier I and I1 reportable results. The well types and decision rules are defined below: 

Plume Definition Monitoring Wells: These wells are located within known contaminant plumes 
and are above Tier I1 action levels, but are below the Tier I action levels established in the ALF. A 

2- 1 
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reportable result occurs when a measured concentration exceeds a Tier I action level and the 
background value and the M2SD of the historical concentration in the well. The required action is to 
reclassify as a Tier I reportable result well and evaluate possible impacts to surface water. 

Plume Extent Monitoring Wells: These wells are located at the edges of known groundwater 
contaminant plumes, along pathways to surface water. These wells monitor for an increase in 
concentrations that may result in future impacts to surface water. A reportable result occurs if a 
measured concentration exceeds a Tier I1 action level and the background value. When there are no 
previous historical reportable results, or when a value exceeds the M2SD of the historical 
concentration in the well when there have been historical reportable results of Tier I1 action levels, 
the required action is to initiate monthly sampling. If action levels are exceeded for three consecutive 
months, by the above criteria, then appropriate parties are notified and the possible impacts to 
surface water are evaluated. 

Drainage Monitoring Wells: These wells are located in stream drainages, downgradient of 
contaminant plumes. They have the same programmatic requirements as PE wells under the IMP. A 
reportable result occurs if a measured concentration exceeds a Tier I1 action level and the 
background value. When there are no historical reportable results, or a value exceeds the M2SD of 
the historical concentration in the well when there have been historical reportable results of Tier I1 
action levels, the required action is to initiate monthly sampling. If action levels are exceeded for 
three consecutive months, by the above criteria, then appropriate parties are notified and the possible 
impacts to surface water are evaluated. 

Boundary Monitoring Wells: These wells monitor ground water leaving the eastern Site boundary 
through the stream drainage channels. A reportable result occurs if a measured concentration exceeds 
a Tier I1 action level and the background value. When there are no historical reportable results, or a 
value exceeds the M2SD of the historical concentration in the well when there have been historical 
reportable results of Tier I1 action levels, the required action is to initiate monthly sampling. If action 
levels are exceeded for three consecutive months, by the above criteria, then appropriate parties are 
notified and the possible impacts to surface water are evaluated. 

D&D Monitoring Wells: These wells monitor for releases to groundwater from decontamination 
and decommissioning (D&D) activities. A reportable result occurs when a measured concentration 
exceeds the M2SD of the established historical baseline concentration downgradient of the 
building(s). The required action is to inform appropriate parties and initiate an evaluation of the 
situation. 

Performance Monitorinp Wells: These wells monitor the effect of a remediation or source removal 
action, as required in the ALF. If an increasing trend in the concentration of a contaminant is noted, 
then the appropriate parties are notified and an evaluation of the situation is initiated. 

RCR4 Monitorinp Wells: These wells monitor downgradient groundwater contaminant 
concentrations at RCRA units. If the mean concentration of a contaminant in a downgradient well 
exceeds the mean concentration in upgradient wells and concentrations at the well show an upward 
trend with time, a report will be made to appropriate agencies and an investigation will be initiated to 
determine possible causes. This evaluation will be performed in the annual WETS RFCA 
Groundwater Monitoring Report. 

2-2 
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For the purposes of the quarterly reports, analytical results from downgradient RCRA wells will be 
treated in the same manner as Plume Extent wells. A reportable result for a RCRA well occurs if a 
measured concentration exceeds a Tier I1 action level and the background value. When there are no 
historical reportable results, or a value exceeds the M2SD of the historical concentration in the well 
when there have been historical reportable results of Tier I1 action levels, the required action is to ' 

initiate monthly sampling. If action levels are exceeded for three consecutive months, by the above 
criteria, then appropriate parties are notified and the possible impacts to surface water are evaluated. 
As noted above a review of the relative concentrations of upgradient and downgradient wells will be 
performed in an annual report. 

Plume Degradation Monitoring Wells: These wells are located either in downgradient areas that 
may be contaminated from a specific source or in associated upgradient areas. Data will be reviewed 
annually to determine if sufficient data have been collected to support remedial decision making. 
Upon collection of sufficient data an evaluation will be performed to establish inputs to the remedial 
conceptual model. 

2-3 
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3.0 RESULTS 

Seventy-five locations were visited in order to collect groundwater samples during the Third Quarter, 
2000. Of the 75 wells visited 13 wells were completely dry and 9 wells yielded only enough water to 
collect a partial analytical suite. Table 3-1 summarizes data collection activities for the Third Quarter 
of 2000. All sample results for the Third Quarter have been received as of this writing. 

Data features of particular interest under RFCA are presented in Table 3-2 and are summarized in the 
following discussion. Figures la and l b  illustrate the location of major plume boundaries relative to 
monitoring locations. Locations found to have reportable results for Tier I or Tier I1 Action-Level 
criteria are noted. Historic trend plots are shown for selected wells with analyte concentrations above 
Tier I or Tier I1 Action Levels (Figures 2-1 to 2-73). Other illustrated trends include organic 
compounds with concentrations exceeding Tier I1 action levels, and for any inorganic analytes with 
concentrations exceeding Tier I1 action levels and background M2SD. The RFCA (EPA, CDPHE, 
DOE, 1996) requires that this information be reported quarterly. 

3.1 TIER I REPORTABLE RESULTS 

There was one reportable analytical result above the Tier I Action Level in the Third Quarter of 2000 
(Table 3-2). Well 22896 contained trichloroethene that was above the Tier I Level (Figure 2-45). 
Although the trichloroethene content of the water in 22896 was high, by inspection, the content was 
within the usual range for the well. 

3.2 TIER I1 REPORTABLE RESULTS 

Boundary Wells: Six Boundary wells were visited in the Third Quarter of 2000. One Boundary well 
was dry (10394). Well 41591 had a reportable result for nickel (discussed below) and non-reportable 
uranium-233/234 and uranium-238. The four remaining Boundary wells, 0386,06491, 10294 and 
4169 1 , contained uranium-233/234 and uranium-238 that were above their respective Tier I1 Action 
Levels but were not reportable. In all cases the measured quantities of the uranium isotopes were 
below their Background M2SDs. 

Boundary well 41591 in addition to the uranium isotopes mentioned above contained a reportable 
quantity of nickel. The nickel was above the Tier I1 Action Level, the Background M2SD and the 
Historic M2SD for the well (Figure 2-55). The trend plot for nickel in well 4 159 1 indicates that the 
concentration has been elevated since sampling of the well resumed after a 1997-1999 hiatus. The 
recent values have already been documented by a series of monthly samples so no additional 
monthly sampling at 41591 is required. The well will continue to be sampled on a semi-annual basis. 

Decontamination & Decommissioning Wells: Seven Decontamination and Decommissioning 
(D&D) wells were visited in the Third Quarter, 2000. Four of these wells contained only enough 
water for collection ofpartial sample suites: 10098, 10198, 10298 and 10398. Wells 10198, 10298, 
10398, 10598 and 60399 had no analytes above the Tier I1 Action Level. Two wells, 10098 and 
10498 contained non-reportable results for analytes that exceeded the Tier I1 Action Levels. 

Decontamination and Decommissioning well 10098 had non-reportable amounts of uranium-233/234 
and uranium-238 that were above the Tier I1 Action Levels but well below the Background M2SDs. 
Well 10098 will continue on its routine schedule of monitoring. 

Decontamination and Decommissioning well 10498 had non-reportable tetrachloroethene, nitrate, 
uranium-233/234 and uranium-238 analyses that were above their Tier I1 Action Levels. The 
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tetrachloroethene content decreased to a more usual level from the February 2000 sample (Figure 2- 
30). The result for nitrate increased since the February sampling and was again above the Tier I1 
level (Figure 2-67). By inspection both the tetrachloroethene and nitrate were within their usual 
ranges. Results for the uranium isotopes were both well below their Background M2SDs. Well 
10498 will be retained on its semi-annual monitoring schedule. 

Drainage Wells: Four Drainage wells were visited in the Third Quarter of 2000. Wells 38591 and 
6486 were dry. Wells 00997 and 6586 had analytes that were above Tier I1 Action Levels. The nickel 
in well 6586 was reportable. 

Drainage well 00997 had uranium-233/234 and uranium-238 that were above their Tier I1 Action 
Levels but were not reportable. These uranium-isotope results were well below their Background 
M2SDs. Well 00997 will be monitored on a routine schedule. 

Drainage well 65 86 had a reportable result for nickel and non-reportable uranium-233/234 and 
uranium-238 results that were above the Tier I1 Action Levels. The uranium-233/234 and uranium- 
238 were well below their Background M2SDs. Nickel in well 6586 was reportable as it was above 
the Tier I1 Action Level, the Background M2SD and the Historic M2SD for the well (Figure 2-56). 
Concentrations above Tier I1 for nickel in well 6586 have been documented in the recent past and a 
suite of monthly samples was collected in 1998. No additional sampling is required or planned for 
well 6586. 

Performance Monitoring Wells: Fourteen Performance monitoring locations were visited in the 
Third Quarter 2000. Three wells (15599, 15799 and 95299) were dry. All 11 of the sampled locations 
had analytes with concentrations that exceeded Tier I1 Action Levels. There were no reportable 
results for Performance Monitoring locations in the Third Quarter. 

Performance Monitoring locations 00797,10692 and 891 COLGAL had non-reportable amounts of 
uranium-233/234 and uranium-238 that were above the Tier I1 Action Levels. These results were all 
below their Background M2SDs and therefore monitoring of the wells will continue in a routine 
manner. 

Performance Monitoring well 0569 1 exhibited non-reportable results for carbon tetrachloride, 
tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 that were above the .Tier I1 
Action Levels. The uranium isotope results were well below their Background M2SDs. The carbon 
tetrachloride (Figures 2-8), tetrachloroethene (Figure 2-28) and trichloroethene (Figure 2-41) 
analyses were below their respective Historic M2SDs for the well. Well 05691 will continue on its 
semi-annual schedule of sampling. 

Performance Monitoring well 0739 1 contained non-reportable quantities of chloroform, methylene 
chloride, tetrachloroethene, trichloroethene, nitrate, uranium-233/234, uranium-235 and uranium- 
238. The quantities of these analytes were all above Tier I1 Action Levels. The methylene chloride, 
tetrachloroethene and trichloroethene were also over their Tier I Action Levels. Chloroform was 
below its Historical M2SD (Figure 2-14). Methylene chloride was above its Historical M2SD but 
was also “B” qualified by the laboratory indicating contamination was present in the method blank 
(Figure 2- 19). The tetrachloroethene and trichloroethene were both below their Historical M2SDs 
(Figures 2-29 and 2-42). Nitrate in well 07391 declined from the maximum value recorded in 
January 2000. Nitrate continued a trend started in early 1999 and was above the both the Background 
M2SD and its Historical M2SD (Figure 2-66). Uranium-233/234 was above the Tier I1 but below the 
Background M2SD. Uranium-235 (Figures 2-72) and uranium-238 (Figure 2-73) were both above 
Tier I1 and Background M2SD levels. These two uranium isotopes have increased since early 1998. 
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Because 07391 is classified as a Performance Monitoring well by the IMP no additional monthly 
sampling is required and routine semi-annual sampling may continue. 

Performance Monitoring well 10992 contained non-reportable quantities of selenium, nitrate, 
uranium-233/234 and uranium-238 that were above their respective Tier I1 Action Levels. Both 
selenium and nitrate were above their Background M2SDs while the uranium isotopes were both 
below their Background M2SDs. By inspection selenium (Figure 2-59) and nitrate (Figure 2-68) 
were within their normal ranges. Routine monitoring of well 10992 will continue. 

Performance Monitoring well 1269 1 exhibited non-reportable results for carbon tetrachloride, 
tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 that were above the Tier I1 
Action Levels. Carbon tetrachloride was even above the Tier I Action Level. The carbon 
tetrachloride (Figure 2-9), tetrachloroethene (Figure 2-3 1) and trichloroethene (Figure 2-43) analyses 
were below their respective Historic M2SDs for the well. The uranium isotope results were below 
their Background M2SDs. Well 12691 will continue on its semi-annual schedule of sampling. 

Performance Monitoring well 15699 contained 1 , 1 -dichloroethene, cis- 1 ,2-dichloroethene7 
methylene chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 in 
amounts that were above their Tier I1 Action Levels and that were not reportable. The 
tetrachloroethene and trichloroethene were also present. in quantities high enough to be above Tier I 
Action Levels. By inspection the 1,l -dichloroethene (Figure 2- l), cis-1,2-dichloroethene (Figure 2- 
1 S), tetrachloroethene (Figure 2-32) and trichloroethene (Figure 2-44) concentrations were within 
their normal ranges. Interpretation of the methylene chloride concentration, which decreased since 
the Second Quarter 2000 sampling event, was again complicated by blank contamination at the 
laboratory (Figure 2-20). The uranium isotope results were below their Background M2SDs. Well 
15699 will be maintained on a quarterly monitoring schedule. 

Performance Monitoring location 89 lCOLWEL had non-reportable 1 , 1 -dichloroethene, carbon 
tetrachloride, methylene chloride, tetrachloroethene, trichloroethene, selenium, uranium-233/234 and 
uranium-238 that were above their respective Tier I1 Action Levels. The uranium-233/234 and 
uranium-238 were below the Background M2SDs. The 1 , 1-dichloroethene (Figure 2-3), carbon 
tetrachloride (Figure 2- 1 I ) ,  tetrachloroethene (Figure 2-35), trichloroethene (Figure 2-48) and 
selenium (Figure 2-63) were within their normal ranges and below their Historic M2SDs. Methylene 
chloride (Figure 2-23) is above its normal Historic M2SD range as it was in 1997-1998. Note the 
methylene chloride result is again associated with “B” qualified blank contamination. Routine 
quarterly monitoring of location 89 I COLWEL will continue. 

Performance Monitoring well 95 199 had a non-reportable occurrence of trichloroethene that was 
above the Tier I1 Action Level. The trend plot of the trichloroethene results over the past four 
sampling events suggests that tichloroethene in the well is increasing (Figure 2-5 1). Well 95 199 will 
continue to be monitored on a quarterly basis. 

Performance-Monitoring location SW 13494 had results for tetrachloroethene, uranium-233/234 and 
uranium-238 that were not reportable yet above the Tier I1 Action Levels. The tetrachloroethene 
concentration was within its normal range and below the Historic M2SD for the well (Figure 2-38). 
The uranium isotope concentrations were both well below their Background M2SDs. Location 
SW13494 will continue to be monitored on a quarterly basis. 

Plume Definition Wells: Nine-Plume Definition wells were visited in the Third Quarter of 2000. 
One Plume Definition well (6386) was dry. In Plume Definition well 22896 here was one reportable 
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analytical result for trichloroethene that was above the Tier I Action Level. All eight sampled wells 
had at least one result that was above the Tier I1 Action Level. 

Plume Definition well 0049 1 contained non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 that were above their 
Tier I1 Action Levels. The carbon tetrachloride (Figure 2-5), tetrachloroethene (Figure 2-26) and 
trichloroethene (Figure 2-39) were within their normal ranges, below their Historic M2SDs. The 
methylene chloride result (1 8 pg/L) was the highest value recorded so far. The methylene chloride 
result was below its Historic M2SD but is associated with blank contamination at the laboratory (= 
“B” qualified, Figure 2-1 7). The uranium isotopes were both below the Background M2SDs. Routine 
semi-annual monitoring of well P209489 will continue. 

Plume Definition well 00597 had a non-reportable result for nitrate that was above the Tier I1 Action 
Level and Background M2SD (Figure 2-65), Historically the Third Quarter result was the highest 
recorded and continued an increasing trend that began with the first sample collected in late 1997. 
Because the nitrate result was not reportable routine monitoring of well 00597 will continue. 

Plume Definition well 03991 exhibited carbon tetrachloride, uranium-2331234 and uranium-238 that 
were not reportable but above the Tier I1 Action Levels. The carbon tetrachloride was below the 
Historic M2SD for the well (Figure 2-6). Uranium-233/234 and uranium-238 were well below their 
Background M2SDs. Routine monitoring of well 03991 is continuing. ’ 

Plume Definition well 0487 contained non-reportable methylene chloride, trichloroethene, selenium, 
uranium-233/234 and uranium-238. Methylene chloride (again “B” qualified by the laboratory, 
Figure 2-18) and trichloroethene (Figure 2-40) were below their Historic M2SDs. The selenium was 
above the Background M2SD but below its Historic M2SD (Figure 2-58). The uranium-233/234 and 
uranium-238 were below their Background M2SDs. Routine monitoring of 0487 will be continued. 

Plume Definition well 0539 1 exhibited non-reportable results for carbon tetrachloride, 
tetrachloroethene, uranium-233/234 and uranium-23 8 that were above the Tier I1 Action Levels. The 
carbon tetrachloride (Figure 2-7) and tetrachloroethene (Figure 2-27) analyses were below their 
respective Historic M2SDs for the well. The uranium isotope results were well below their 
Background M2SDs. Well 0539 1 will continue on its semi-annual schedule of sampling. 

Plume Definition well 22896 had a reportable result for trichloroethene that was above the Tier I 
Action Level (Figure 2-45). Well 22896 also had non-reportable results for methylene chloride (“B” 
qualified, Figure 2-2 1) and nitrate (Figure 2-70) that were above their Tier I1 Action Levels. The 
nitrate is also above its Background M2SD. By inspection the three analytes are all within their 
normal historic ranges. The routine monitoring of well 22896 will continue. 

Plume Definition well 6286 contained non-reportable carbon tetrachloride, selenium, uranium- 
233/234 and uranium-238. The carbon tetrachloride was below its Historic M2SD (Figure 2-10). The 
selenium was above the Background M2SD and just below its Historic M2SD (Figure 2-62). The 
uranium-233/234 and uranium-238 were well below their Background M2SDs. Routine monitoring 
of 6286 will continue. 

Plume Definition well P209389 had non-reportable 1,l -dichloroethene that exceeded the Tier I1 
Action Level but was below its Historic M2SD (Figure 2-4). Semi-annual monitoring is all that is 
required at well P209389. 
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Plume Degradation Wells: Four Plume Degradation wells were visited in the Third Quarter of 
2000. One well, 90199, was dry and one well, 90299, contained no analytes above Tier I1 Action 
Levels. No reportable concentrations were found but well 90099 had trichloroethene that exceeded 
the Tier I Action Level. 

Plume Degradation well 90099 had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above the Tier 11 Action Levels. The 
trichloroethene was also above the Tier I Action Level. By inspection carbon tetrachloride appeared 
to be decreasing (Figure 2- 12). By inspection tetrachloroethene stayed relatively constant during 
2000 (Figure 2-36) while trichloroethene increased after the Second Quarter 2000 sampling event 
(Figure 2-49). The methylene chloride results decreased slightly from the Second Quarter 2000 but 
because all four methylene chloride sampling events were associated with laboratory blank 
contamination (“B” qualified) their trend cannot be characterized (Figure 2-24). Quarterly 
monitoring of 90099 will continue. 

Plume Degradation well 90399 also had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above their Tier I1 Action Levels. By 
inspection, the carbon tetrachloride remained relatively constant although it was elevated (Figure 2- 
13). Tetrachloroethene (Figure 2-37) and trichloroethene (also elevated, Figure 2-50) increased after 
the Second Quarter but were within their normal ranges. The methylene chloride concentration 
decreased significantly fiom the Second Quarter 2000 sampling event but all results have associated 
laboratory blank contamination (“B” qualified, Figure 2-25). Quarterly monitoring of 90399 will 
continue. 

Plume Extent Wells: Twenty-two Plume Extent wells were visited in the Third Quarter, three of 
these were dry (4787,4887 and 76992). Of the 19 Plume Extent wells sampled 17 had analytes that 
exceeded Tier I1 Action Levels, wells 22596 and 22796 had nothing above Tier 11. From the 17 
wells, 6 wells had a total of 10 reportable analytical results. None of the Third Quarter Plume Extent 
results were over Tier I Action Levels. 

Plume Extent wells 04591,05091, 10194, 22696, 23096, 6186, 7086 (uranium-233/234 only), 75992, 
P114389 and P3 13589 all had non-reportable uranium-233/234 and uranium-238 concentrations that 
were above Tier I1 Action Levels. All these analytical results were below the Background M2SDs. 
These wells will continue to be monitored on a routine schedule. 

Plume Extent well 10994 had reportable selenium and nitrate and non-reportable uranium-233/234 
and uranium-238 that were above their Tier I1 Action Levels. The uranium-233/234 and uranium-238 
were below their Background M2SDs. Selenium was above the Background M2SD but below its 
Historic M2SD for the well (Figure 2-60). Nitrate exceeded the Background M2SD. Because the well 
has insufficient data to calculate a Historic M2SD for nitrate, by inspection the Third Quarter nitrate 
result was within its normal historic range (Figure 2-69). Well 10994 will be maintained on its 
routine semi-annual sampling schedule. 

Plume Extent well 1386 had a reportable concentration of nickel that exceeded the Tier I1 Action 
Level. The nickel result was “E’ qualified (estimate due to interference). Nickel was above both the 
Background M2SD and the Historic M2SD (Figure 2-54). The nickel concentration for the well has 
been above its Historic M2SD for the last two years. Well 1386 had a cycle of monthly sampling for 
nickel so no additional metal sampling is required. Well 1386 may continue on its routine semi- 
annual sampling schedule. 
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Plume Extent well 1786 had a reportable concentration of selenium that exceeded the Tier I1 Action 
Level. The selenium concentration was above both Background M2SD and Historic M2SD levels 
(Figure 2-61). This July selenium result is the third from three monthly samples that were discussed 
in the Second Quarter 2000 Groundwater Report (RMRS, 2000b). Because selenium in well 1786 
exceeded its Historic M2SD in the past a suite of monthly samples has been collected and the 
appropriate parties have been notified of the elevated nickel. No additional metal sampling is 
required. Well 1786 will continue to be monitored on its routine semi-annual schedule. 

Plume Extent well 23296 contained reportable concentrations of cis- 1,2-dichloroethene, methylene 
chloride, tetrachloroethene and trichloroethene and non-reportable uranium-233/234 and uranium- 
238. Results for all these analytes were above Tier I1 Action Levels. Both uranium isotopes were 
below their respective Background M2SDs. No Historic M2SDs are available for well 23296 so the 
following observations are made by inspection. The cis-172-dichloroethene (Figure 2- 16), 
tetrachloroethene (Figure 2-33) and trichloroethene (Figure 2-46) were within their normal ranges. 
The cis- 172-dichloroethene rose since the suite of monthly samples collected earlier in 2000. 
Tetrachloroethene and trichloroethene have continued a decline that began with the second of the 
monthly samples. The methylene chloride has declined and was lower than the three monthly 
samples but still above both the Tier I1 and its usual range. The Third Quarter methylene chloride 
sample (like the preceding five samples) was tainted by blank contamination at the laboratory (“B” 
qualified, Figure 2-22). No additional sampling activity is required at well 23296 so routine 
monitoring will continue. 

Plume Extent well 3586 exhibited reportable results for vinyl chloride and manganese and non- 
reportable uranium-233/234 and uranium-238. These results were all above their Tier I1 Action 
Levels. The vinyl chloride was well below its Historic M2SD and no further action is required 
(Figure 2-52). The manganese declined fiom the previous sampling event. It was above its 
Background M2SD but just below its Historic M2SD (Figure 2-53). The uranium isotopes were both 
well below their Background M2SDs. Routine monitoring of well 3586 will continue. 

Plume Extent well 43392 had a thallium result that was not reportable but above the Tier I1 Action 
Level. The thallium was below the Background M2SD but above the Historic M2SD for the well. No 
action is required, routine monitoring of 43392 will continue. 

Plume Extent well P3 14289 contains reportable nickel and non-reportable uranium-233/234 and 
uranium-238. These results were above their Tier I1 Action Levels. The uranium-233/234 and 
uranium-238 were both well below their Background M2SDs. Figure 2-57 shows that only four 
sampling events are available for metals at well P3 14289 (the well usually only contains enough 
water for VOC and nitrate samples). The Third Quarter nickel sample was the highest recorded and 
therefore a suite of monthly samples is required. Given enough water in the well monthly monitoring 
for metals at well P3 14289 will begin immediately, other available analytical samples will be 
collected on a semi-annual schedule. 

RCRA Monitoring Wells: Eight RCRA monitoring wells were visited in the Third Quarter of 2000. 
Wells 52994 and B206989 were dry. Of the six sampled wells, one downgradient well, 4087, 
exhibited one reportable result. No results were over the Tier I Action Level. Two RCRA wells, 5887 
and 70193, had any results that exceeded Tier I1 Action Levels. 

Downgradient RCRA Monitoring well 4087 contained sulfate that was above the Tier I1 Action 
Level and therefore was reportable. The sulfate was above the Background M2SD and just below the 
Historic M2SD for the well (Figure 2-71). Although this sulfate result was the highest recorded for 
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well 4087 no monthly sampling is required at this time because the sulfate content was within its 
Historic M2SD. Routine monitoring of well 4087 will continue. 

Downgradient RCRA Monitoring well 52894 had non-reportable uranium-233/234 and uranium-238 
concentrations that were above their Tier I1 Action Levels. Both uranium isotopes were below their 
Background M2SD so no additional sampling is required. Well 52894 will be sampled routinely. 

Upgradient RCRA Monitoring well 70393 contained non-reportable quantities of 1,1 -dichloroethene 
(Figure 2-), tetrachloroethene (Figure 2-34) and trichloroethene (Figure 2-47) that were above Tier I1 
Action Levels. The concentrations of these VOCs were below their Historic M2SDs for this well. 
Routine monitoring will be continued at the 70393 well site. 

Upgradient RCRA Monitoring well 70493 contained a non-reportable result for uranium-233/234. 
This uranium isotope was above the Tier I1 Action Level but well below the Background M2SD. No 
further action is required at well 70493 so routine monitoring will continue. 
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Table 3-1 : RFCA Groundwater Monitoring Locations and Sample Collection Summary 
Third Quarter, 2000 

NIS - N U  sampluI forthla analyta. 
I DN - Well dld n u  mhame after oumino. NO samniea collecbd 

192oOO Tabla 1-1.xb 3-8 
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Table 3-1 : RFCA Groundwater Monitoring Locations and Sample Collection Summary 

Third Quarter, 2000 

Additional SamDles: 

'10098 lnsw lnsw 
'10198 lnsw lnsw 
'102981 Sampled I Sampled 
'103981 lnsw I SamDled 
'104981 Sampled I Sampled 
'105981 SamDled I SamDled 

NIS Not urnpled for thh l ~ l y t e .  
D q  .) Well dld nol mlug. IR.r purging. No urnplea c0ll.st.d. 
Inrw a Inrumbnt *n(a to COtW thh UUW. 3-9 
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Table 3-2: Third Quarter, 2000 RFCA Groundwater Sample Comparisons With Tier II Action Levels and IMP Reporting Criteria 01-RF-00015 

ID 
ND = Location toas no Historic Data Prior Io 1995 

insufflclcnt Data 10 calculate HillO(lC Mean + 2 Sld. Dsviarions for 1991-1995 I 7 1 1  
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-- 

ID 5 insufflclsnt Data to calculate HIstOdc Moan i 2 Std. Daviatlons lor 1991-1995 
ND 3 Location has no HiStOllC Dab prior 10 1995 3-13 3122000 Table 3-2.xls 



Table 3-2: Third Quarter, 2000 RFCA Groundwater Sample Comparisons With Tier It Action Levels and IMP Reporting Criteria 01-RF-00015 

MGlL = milligrams per liter 

~- 
PClL = picocuries per liter -. 

TR1 = First analyticalrun_ 
TR2 = Second analytical run, usually implies dilution (also D l l .  OlL,_- 

TR3 = Third analytical run, etc. 

I I 
UG/L = micrograms perliter I 

_. 

Back- Back- Reportable 1 Result? I IMP Well Class Lab Valid- Detect Dilu- Tier II Historic Historic 
Analyte I Type QC I Type I Result I Units I Tier II IQual( ation1 Limit 1 tion I Ratio 1 g ~ d l g ~ ~ d l  MZSD 1 Ratio 1 I Location I '::Ee I Sample# I 

I I I I I I I I I I I I 

B = analyte present in both sample and method blank (ME) (organics) -. uv1 =x--Jp 
JlJl = estimated I - -  

NJlNJ1 presumptively estimated 

1 R/R1 =rejected ---r -- ---L 
-5 B = detected concentration less than contract required detection limit (CRDL) 

/but above instrument detection limit (IDL) (metals 8 other inorganics) 
B = activity in the melhod blank exceeded tee minimal detectable activity (MEA) (radionuclides) UJlUJl estimated at amelevated level of detection 

D = sample run at a dilution (organics) - 1  ___ I 
J = positively identified below sample quantification limit (SQL), result estimated (organics) 1 = UnvalidatedlUnverified member of TR1-TRP pair. 

I I I I I I -I--1- -I---- --I 

__ 
__ 

J = estimated quantification (inorganics &radionuclides) 
U = target analyte not detected (all analytes) 

. Other pair member should be ValidatedNerified. 
(list in order from highest confidence to lowest) 

____-__ __ --+- _- - Valjdation is a more thorough review of laboratory 
package than verification. 

_ _  

__ .- .- 

ID D Insufficient Data to cslculato Historic Mean + 2 Std. Davlalions lor 1991-1995 
ND - Location has no Historic Data prior to 1995 3-14 302000 Table 1-2.xlr 



01-RF-00015 
4.0 REQUIRED ACTIONS 

Plume Extent well P3 14289 contained reportable nickel. The nickel concentration was above the Tier 
I1 Action Level. Figure 2-57 shows the four sampling events available for nickel at the well (the well 
usually only contains enough water for VOC and nitrate samples). The Third Quarter nickel sample 
was the highest recorded and therefore a suite of monthly samples is required. Given enough water in 
the well, monthly monitoring for metals at well P3 14289 will begin immediately; if enough water is 
available other analytical samples will be collected on a semi-annual schedule. 

Required Monthly Monitoring - Completed 

Plume Extent well 1786 had a reportable selenium result that exceeded the Tier I1 Action Level. This 
selenium result represented the third of three monthly samples (May-June-July). These monthly 
results were discussed in the Second Quarter Groundwater Report (RMRS, 2000b). Well 1786 has 
been returned to its routine monitoring schedule. 

Similarly, a chromium result collected in July from Plume Extent well 22796 was also discussed in 
the Second Quarter Groundwater Report (2000b). The July result was the third of three monthly 
samples and in this case was below the Tier I1 Action Level so it does not appear in Table 3-2. Well 
22796 has been returned to a routine regimen of semi-annual sampling. 

Downgradient RCRA Monitoring well B206989 had a reportable sulfate concentration recorded in 
the Second Quarter Groundwater Report (RMRS, 2000b). This caused the initiation of monthly 
sampling for sulfate. A sample was successfully collected in November 2000 where the sulfate result 
equaled 3400 mg/l. Despite multiple visits the well did not recharge and was dry in December 2000 
and January 2001. Three other sulfate analyses are available; October 1992 - 2600 mg/l, January 
1997 - 2760 mg/L and May 2000 - 3 100 mg/l. The November sulfate analysis will be discussed in 
the Fourth Quarter report. Routine monitoring of well B206989 will resume. 
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Trend Plots For Selected Analytes and Wells 01-RF-00015 
Third Quarter, 2000 
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7.0 GROUNDWATER DATA QUALITY ASSESSMENT - GENERAL INTRODUCTION 

In this section, the quality of the analytical data is assessed in terms of five data-quality parameters: 
precision, accuracy (bias), representativeness, completeness, and comparability (PARCC) as 
outlined by RMRS in “DRAFT: Quality Assurance Program Plan For The Groundwater Monitoring 
Program Rocky Flats Environmental Technology Site” (RMRS, 2000a). Precision and accuracy 
(bias) are quantitative measures. Representativeness and comparability are qualitative measures. And 
completeness is a combination of both quantitative and qualitative measures. This section 
summarizes the types of data available to assess the PARCC parameters. 

Prior to the evaluations made here the KH-ASD team performs its own data quality assessment on all 
Metal, Radionuclide, Volatile Organic Compound, and Water Quality Parameter results that are 
derived from groundwater. The nature and extent of these verification and validation activities are 
based upon program and customer-specified requirements and requirements of ASD to evaluate 
contractor laboratory performance against Statement of Work (SOW) requirements. Verification- 
validation criteria are generally based on government-published standards and guidelines, primarily 
EPA CLP and SW-846 method guidelines for organic and inorganic data evaluation and review. 
Verification-validation is a graded process to assess both compliance of the data package with the 
SOW and acceptability of the data using parameter specific guidelines. Verification is an assessment 
process to ensure that data meet certain specified criteria. Verification ranges from a cursory check 
of the data package to a more thorough review of the data up to the assignment of data qualifiers. 
Validation is a more thorough assessment process than verification, which usually includes 
examination of raw data and calculations. All laboratory generated components of the following 
PARCC evaluation such as matrix spikes, laboratory control samples and detection limits are 
considered in generating the verification and validation qualifiers. The quality of the verification- 
validation process should be considered to be a major influence on the quality of the PARCC 
assessment. 

Data used to evaluate the PARCC parameters were included in the data set compiled as described in 
Section 2. 

With respect to the 75 sites visited in the Third Quarter of 2000, samples were obtained at a 
maximum of 59 of the sites. Thirteen sites were totally dry. Nine sites provided only partial samples 
due to insufficient water. Eight of the 59 sampled sites were selected for the collection of field 
ReallDuplicate samples. Field Rinsate samples were also collected at seven sites. (See the discussion 
of Metal Representativeness below for information on two improperly collected rinsate samples from 
the Third Quarter.) On a per well basis overall frequency for field QC sampling is being maintained 
at 1 site in 20 (5%) over the course of this quarter’s sampling program. Duplicates were collected at 
a ratio of 1 in 9.4 (10.7 %) and rinsates were collected at a ratio of 1 in 10.7 (9.3 %). Field QC data 
from the Third Quarter are presented below. 

Precision: 

The precision of a measurement is an expression of the mutual agreement between duplicate 
measurements of the same property taken under similar conditions. Precision can be expressed 
quantitatively by the relative percent difference (RPD) between real and duplicate field samples for 
Metals, Volatile Organic Compounds, and Water Quality Parameters as defined by the following 
equation: 
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RPD= I(S-D)I x 100 where: S = Concentration of analyte in Real Sample 
(S+D)/2 D = Concentration of analyte in Duplicate Sample 

Similarly with respect to Radionuclide analyses the RFETS Groundwater Program uses the following 
“Duplicate Error Ratio” equation to express their precision. 

DER = I S-DI where TPUs = Total Propagated Uncertainty of the Sample 
~ [ ( T P U S ) ~  -I- (nuD)2]  TPUD = Total Propagated Uncertainty of the Duplicate or 

S = Sample Result 
D = Duplicate or Lab Replicate Result 

Lab Replicate 

Because TPU is seldom reported for radionuclides (except possibly for Tritium-H3 analyses) in the 
laboratory data records, 2-Sigma Error or random counting error has been substituted for TPU in the 
Uranium, Americium/Plutonium and Strontium calculations made for this report. TPU was not 
reported for Third quarter Tritium analyses, so 2-Sigma Error was also substituted in the DER 
calculation for Tritium. 

Individual RPDsDERs can be found in Table 7-1. The overall QC criterion for groundwater RPDs is 
<30%, for DERs the criterion is I1.96. Table 7-2 gives a summary of the Overall Precision 
Compliance for RPDs and DERs. 

Accuracy: 

Accuracy is the degree of agreement for a measurement with an accepted reference or true value and 
is a measure of the bias in a system. The closer the measurement to the true value, the more accurate 
the measurement. The validation-verification process (see above) by assigning a qualifier is the 
principal means for evaluating the accuracy of analytical results. For this PARCC evaluation, the 
accuracy assessment is based on the Procedure for Evaluation of Data For Usability (RMRS, 1998). 
This PARCC analysis compares the actual analytical methods used to the required analytical methods 
and the contract required detection limits (CRDL) for each analyte to the achieved detection limits. 
Table 7-3 gives the contract-required detection limits (CRDLs) for the various analytes. The Third 
Quarter 2000 determination of accuracy has been simplified by the presence of a complete data set 
derived from the SWD database. With respect to analytical results retrieved from electronic files, 
detection limits are readily available. 

Matrix spike recoveries for metal, VOC and WQP samples (Table 7-4) and lab control sample 
recoveries for radionuclide samples (Table 7-5) are available for the Third Quarter. Acceptable 
criteria for matrix spikes and lab control samples are between 80 and 120 percent recovery. These 
tables give additional information on the accuracy of analyses by the laboratories. 

Representativeness: 

The discussion of representativeness in this section is limited to an evaluation of whether analytical 
results for field samples are truly representative of environmental concentrations or whether they 
may have been influenced by the introduction of contamination during collection and handling. The 
potential introduction of contamination is evaluated by examination of the analytical results for 
equipment rinsates (Table 7-6). Equipment rinsates are used to assess the efficacy of the 
decontamination process and possible cross-contamination between environmental samples. They are 
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samples of volatile free “distilled” water that have been poured over or through decontaminated 
sampling equipment and subsequently handled in the same manner as environmental samples. 
Although rinsates are used specifically as indicators of cross-contamination during decontamination 
of equipment, they are carried through the entire sampling, shipping, and laboratory process and are, 
consequently, also good indicators of potential contamination introduced during any of these steps. 
Because rinsate samples are judged to be adequate to assess introduced contamination, the 
groundwater program does not use trip blanks. 

Other aspects of representativeness such as numbers of samples and spatial distribution are fixed in 
the Groundwater Integrated Monitoring Plan (DOE, 1999). As determined by the IMP, all required 
wells for this quarter were visited. See Figure 1 for reference to the spatial distribution of the 
samples. 

Completeness: 

A qualitative measure of completeness is the rate of successful sampling. In the Third Quarter 2000 
all samples specified in the IMP were collected unless well disposition was prohibitive (i.e. the well 
was dry or went dry during sampling). Table 3-1 presents a summary of sample collection and well 
disposition. 

Table 7-7 compares the Actual Number of Samples taken in the Third Quarter to the IMP driven 
Required Number of Samples. The completeness goal of successfully sampling 90% of the locations 
was not met in any of the analyte groups (see below). However, because all required wells were 
visited (some more than once) and all analytical results for samples from wells with enough water 
for the Third Quarter had been received prior to the writing of this report sampling is considered to 
have been successful. The data set for the Third Quarter is considered to be complete in this sense. 

Completeness as a quantitative measure of data quality may be expressed as the percentage of valid 
or acceptable data obtained from a measurement system. In the Third Quarter 6573 analytical records 
were either Validated or Verified. Six cesiuml3, results are not going to be validated (s.l.), another 71 
plutonium, americium and uranium isotope results have been submitted for Validation (s.s.) but have 
not been returned. Where available, validatiodverification data for each sample are listed in 
Appendix A. Table 7-8 summarizes the validation completeness based on the following formula: 

Dp, = Percentage of usable data points 
DP, = Total number of data points 
DP, = Non-usable data points 

Completeness = Dp, = DP, - DP, x 100 (in percent) The completeness criterion is having 2 90% 
DP, 

valid samples. 

Comparability: 

Comparability is a qualitative parameter. Consistency in the acquisition, handling, and analysis of 
samples is necessary for comparing results. Data developed under the groundwater program are 
collected using WETS SOPs, transported using both WETS SOPs and US-DOT shipping 
regulations and analyzed using standard EPA or nationally recognized analytical methods to ensure 
comparability of results with other analyses performed in a similar manner. 
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During the Third Quarter of 2000 planned analytical methods for VOCs, WQPs, and Radionuclides 
remained consistent over the sampling period (see below for metals). No new analytical suites were 
introduced in the Third Quarter. Table 7-3 lists the required methods for the various analytes. 
Laboratory analyses were performed according to standard CLP protocols and results should be 
comparable to data produced by similar methods. 

In the fourth quarter of 1998 the sampling procedure was modified in order to enhance the quality of 
the samples collected and also reduce the amount of purge water generated at certain wells. This 
practice has continued into the Third Quarter of 2000. 

Some wells with adequate recharge rates had dedicated bladder pumps installed. Pump equipped 
wells provide an opportunity for “micropurging” at the time of sampling. Micropurging has several 
advantages. Micropurge sample collection provides a method of minimizing increased colloid 
mobilization by removing water from the well at the screen interval at a rate that preserves or 
minimally disrupts steady-state flow conditions in the aquifer. During micropurge sampling, 
groundwater is discharged from the aquifer at a rate that minimizes drawdown at the well. Research 
indicates that colloid mobilization will not increase above steady-state conditions during low-flow 
discharge. Therefore, the collected sample is more likely to represent insitu groundwater chemistry. 
In addition, less water is needed to purge the pump system compared to purging the entire well with 
a bailer. Thus there is less purge water to dispose of. 

The installation of bladder pumps and micropurging without sample filtration resulted in a change in 
analytical method for metals. Pump equipped wells are sampled and analyzed for total metals 
because no filter is used during sample collection. Bailed well samples are filtered and analyzed for 
dissolved metals. 

DISCUSSION OF ANALYTE GROUPS 

7.1 METALS 

Precision: 

There were 2 16 records for duplicate samples versus 1464 real sample records in the data set for 
metals in the Third Quarter, 2000 (1 in 6.7, 14.7 %). The number of duplicate samples collected in 
the Quarter was adequate for data quality objectives. From the 216-reaVduplicate pairs there were 
143 records in which a Relative Percent Difference (RPD) could be calculated and displayed in Table 
7-1 (see Table 7-2 for information on which RPDs were calculated). Of the 143 metal RPDs in Table 
7-1 , 114 were within the QC criterion of 530% for groundwater as summarized in Table 7-2 and 
twenty-nine were outside the criterion. Overall 187 of 216 (86.6 ‘YO) of the metal RPDs meet the QC 
criterion. Based on the Relative Percent Difference calculations overall precision for dissolved metal 
analysis is adequate (>85%) for the Third Quarter 2000. 

The RPD results that do not meet the QC criterion are distributed in the following manner (number 
of occurrences in parentheses); aluminum (5 ) ,  cadmium (3), iron (3), manganese (3), chromium (2), 
cobalt (2), molybdenum (2), zinc (2), arsenic ( l ) ,  beryllium (l) ,  copper (l), potassium (l), selenium 
(l) ,  sodium (1) and vanadium (1). No metal or group of metal analytes appear to dominate those that 
exceeded the 30% QC criterion. 

Of the 29 RPD pairs not meeting the precision criterion, 12 pairs had results that were less than 1.5 
pdl. Generally the precision of analyses of low concentrations are limited by such considerations as 
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matrix variability or instrument stability reflected in the detection limits. All of these same results 
were also “u” or “B” qualified by the laboratory meaning they were non-detections or the result was 
above the instrument detection limit but below the CRDL, again indicating that small quantities of 
metal are being considered. Similarly, many of the results were validated with “J/Jl” or “UJ/UJl” 
qualifiers indicating that the results are non-detections or estimates in some way. Fifteen of the 
remaining 17 RPD results are from metals that are not contaminants of concern (aluminum, copper, 
iron, manganese, potassium, sodium, and zinc). 

The recommended frequency for duplicate samples is 1 in 20 (5 %) on a per sample basis (see 
above). In the Third Quarter, 8 of 75 of all wells visited were analyzed for metals as ReaVDuplicate 
pairs, a ratio of 1 in 9.4 (1 0.7 %). Thus the Duplicate sampling frequency was within the 
requirements for the Third Quarter on both a per well and per sample basis. 

Accuracy: 

Contract-required-detection limits (CRDLs) for total and dissolved metals were not met in the 
following cases. 

General Engineering Laboratory (GEL) 
Wells: 00597, 1386,43392,52894,5887,70393 
Analyte Actual Required 

Detection Limit Detection Limit 
Antimony 2.24 pg/l 1.0 pg/l 1 
Antimony 1.61 pg/l 1.0 pg/l 5 
Arsenic 2.46 pg/l 1.0 pg/l 1 
Arsenic 2.92 pg/l 1 .o pg/l 5 
Cadmium 0.361pg/l 0.3 pg/l 1 
Cadmium 0.686pg/1 0.3 pg/l 5 
Lead 2.25 pg/l 1.0 pg/l 1 
Lead 1.38 pg/l 1.0 pg/l 5 
Selenium 2.37 pg/l 1.0 pg/l 1 
Selenium 2.14 pg/l 1.0 pg/l 5 
Silver 0.618 pg/l 0.1 pg/l 1 
Silver 0.935 pg/l 0.1 pg/l 5 
Thallium 3.26 pg/l 0.5 pg/l 1 
Thallium 2.1 1 pg/l 0.5 pg/l 5 

Number Tier I1 
of records 

6 Pg/l 

50 P d l  

5 

15 pg/l 

50 pg/l 

183 pg/l 

2 Pg/l 

RECRA Environmental Inc. (RECRL) 
Wells: All other wells not listed with GEL above. 
Analyte Actual Required Number Tier I1 

Selenium 1.1 pg/1 1.0 pg/l 71 50 pg/l 
Silver 0.28 pg/l 

Detection Limit Detection Limit of records 

0.1 pg/l 71 183 pg/l 
Thallium 0.9 pg/l 0.5 pg/l 71 2 

Of the 255 analyses listed above, 206 were “U” qualified as non-detections by the laboratories and 
another 19 were “B” qualified as above the instrument detection limit but below the contract required 
detection limit. There were 30 detections. Within the 30 detections selenium at locations 0487, 
10992,10994, 1786,6286 and 891COLWEL and thallium at 43392 appear in Table 3-2 as having 
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results exceeding the Tier I1 Action Level. The results for these metals in these wells appear to be 
within the normal concentrations for the wells as illustrated by the Trend plots shown in Section 6. 

Five of the 255 results were rejected in the validation (s.1.) process for having either a calibration 
blank exceed the required detection limit, an instrument with an out of date instrument detection 
limit or a low level check sample recovery criteria that was not met. The rejected results, from GEL, 
include antimony (2) and selenium (3). Rejected results do not appear in Table 3-2 they are included 
with the data in the appendices. The remaining 250 validation qualifiers were distributed in the 
following manner; V/V1 (177), J/J1 (57), UJ (1) and there were 15 dilution results that were not 
validated because the first analysis already had been evaluated. The validation results for these 
metals show that the accuracy was not seriously affected by missed detection limits. 

The inability of the two laboratories to meet detection limits in the cases mentioned above has not 
caused serious analytical problems. Except possibly for thallium the actual detection limits are close 
enough to the required detection limits so that given the Tier I1 Action Levels that no Tier I1 
exceedances were missed. The Analytical Services Division is aware of the detection limit problem 
and is in communication with the laboratories. 

All metal analyses were performed using the proper contract required methods listed in Table 7-3 in 
the Third Quarter of 2000. With respect to methods the results for the Third Quarter in general are 
accurate. 

Table 7-4 gives matrix spike recoveries for metals based on the electronic information submitted 
with FUNS collected in the Third Quarter. The results in Table 7-4 show that 271 of 283 (95.8 %) 
metal matrix spikes were within the matrix spike criterion of 80- 120 YO. The failed matrix spikes 
included 4 lithium and one each for cadmium, cobalt, iron, nickel, strontium, thallium and zinc 
(RECRL) and an additional lone sodium (GEL). Matrix spike accuracy for metals was acceptable in 
the Third Quarter. 

Representativeness: 

As mentioned in the general discussion above representativeness is an evaluation of the sampling 
procedure for its ability to reflect the true groundwater concentrations of contaminants. Rinsate 
samples are used by the Groundwater Program to determine whether there is introduced 
contamination from the sampling process. In evaluation of the Third Quarter 2000 rinsate results it 
was discovered that two rinsate samples collected in conjunction with real-duplicate pairs at 
locations 891COLWEL and 891COLGAL consisted of well water and not rinsate. Comparison of the 
Real, Duplicate, and Rinsate results for metals (and also VOCs and Uranium-isotopes, see 
Appendices) indicated that the three sets of results are similar. Investigation by the Groundwater 
Program staff was not able to determine how well water was used to fill sample bottles that should 
have contained rinse water. The sampling crews have been informed of the situation, reread the Sag 
SOPs for sampling and taken an exam based on those SOPs. The crews have been told that more care 
is to be exercised in gathering rinse samples in the future and have promised to do so. (Note that 
results for metal rinsates from 891COLWEL and 891COLGAL are not included in the statistics cited 
below although the data is included in Table 7-6.) 

There were 135 rinsate records versus 1761 real and duplicate sample records for metals fiom the 
Third Quarter 2000. That is a ratio of 1 in 13.0 which is still within the criteria of 1 in 20 on a per 
record basis in spite of the absence of data fiom the two “891” locations. Of the 135 rinsate records 
all save one aluminum record were lab qualified as either “u” (non-detection-77,57%) or “By’ 
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(detection was less than Contract Required Detection Limit but greater than Instrument Detection 
Limit-58,43%). The lone aluminum detection (17.4 lg/L) was not above the Tier I1 Action Level. 
This indicates that with respect to rinsates collected at other locations than the “891s” no metal 
contamination was introduced during sampling and/or shipping activities. With the absence of 
contamination introduced during the sampling process the metal analyses for the Third Quarter are 
judged to be representative of the actual well water concentrations. 

Because all required sampling locations defined in the IMP were visited and all samples that could 
be collected were analyzed, metal analyses for the Third Quarter 2000 are judged to be representative 
with respect to spatial coverage. 

Completeness: 

Table 7-7 indicates that 64 wells were to have been sampled for metals in the Third Quarter 2000. 
Ten dry wells or wells that went dry during sampling resulted in the collection of 54 actual samples, 
a success ratio of 84.4 %. The goal, groundwater conditions permitting, is to have greater or equal to 
90% successful sampling. 

ValidationNerification completeness is summarized in Table 7-8. The validation process is complete 
with respect to metals all results were verified or validated (100%). Of the 1869 real, duplicate and 
rinse metal analyses that were validated or verified in the Third Quarter 99.2 % of the analyses are 
usable. A total of fourteen metal analyses were rejected. Five rejected records were mentioned above 
(see Accuracy). Similarly, the other nine analyses, mercury (6) and zinc (3), were rejected for having 
either a calibration blank exceed the required detection limit, an instrument with an out of date 
instrument detection limit or a low level check sample recovery criteria that was not met. With 99 % 
of metal analyses for the Third Quarter providing usable data, metal analyses are considered to be 
complete with respect to validation and verification. 

Comparability: 

As stated in Section 2 no changes were made to analytical procedures in the Third Quarter of 2000. 
Thus analyses from the Third Quarter are assumed to be comparable to previous analyses. 

7.2 RADIONUCLIDES 

Precision: 

There were 41 duplicate records versus 244 real records (1 in 6.0, 16.8 %) collected in the Third 
Quarter 2000. Duplicate samples were collected for plutoniudamericium, uranium isotopes, tritium, 
strontium and cesium. A Duplicate Error Ratio (DER) could be calculated and displayed in Table 7- 1 
for 13 of the 41 paired real to duplicate records (see Table 7-2 for display criteria). All 13 DER 
values (100%) are below the 1.96 criterion (Table 7-2). The goal for DER values is to have 85% 
compliance. Precision with respect to being able to generate repeatable results for Third Quarter 
radionuclide data is considered to be adequate. 

Accuracy: 

Required detection limits for the 320 real, duplicate and rinse radionuclide analyses’ performed in the 
Third Quarter 2000 are given in Table 7-3. All radionuclide analyses performed in the Third Quarter 

I- I 



01-R F-0001.5 

met the contract required detection limits. Radionuclide results are considered accurate with respect 
to detection limits for the Third Quarter 2000. 

All radionuclide analyses were performed using the proper contract required test methods in the 
Third Quarter of 2000 (Table 7-3). With respect to methods the results for the Third Quarter are 
accurate. 

Table 7-5 gives the Laboratory Control Sample (LCS) Recoveries for radionuclides collected in the 
Third Quarter. For the 66 records in Table 7-5 there are 27 (41 YO) that the laboratories reported 
correctly as a percent recovery. All of these records are within the 80-120 % acceptable criterion. 
Accuracy with respect to these correctly reported LCS Recoveries is good. 

The laboratories have been notified by KH-ASD to report their LCS results in terms of percent 
recoveries but have not fully implemented the correction. It does appear that data from RINs 
submitted to the labs later in the Quarter are more compliant than earlier data. Note that the GEL 
laboratory does not spike their LCS samples for uranium-233/234 and uranium-235 but does spike 
for uranium-238 in their analytical procedure. 

Representativeness: 

There were 29 records from 6 rinsate locations for radionuclides collected in the Third Quarter 
(Table 7-6). This does not count 6 rinsate records from locations 891COLWEL and 891COLGAL 
that have been omitted for reasons mentioned in the discussion of metal Representativeness above. 
The 29 records give a ratio of 1 in 9.8 with respect to the 285 records for real-duplicate analyses and 
1 in 8.5 with respect to the 5 1 wells sampled. The adjusted number of rinsates is adequate to fulfill 
the 1 in 20 criterion per record and per well for the Third Quarter. 

All 29 rinsate analyses were below Tier I1 Action Levels and all but two analyses were designated as 
“U” (non-detects) by the laboratories. The two analyses listed as detections are well below their Tier 
I1 Action Levels. The strontium-90 result of the pair has a reported value of 0.094 pCiL and a 
detection limit of 0.363 pCi/L. Listing this result without qualifying it as a “U” appears to be 
incorrect. Twenty-five radionuclide rinsate results were verified or validated and all of these results 
are usable data points. Three uranium results are still in the validation process. A single cesium 
rinsate analysis will not be validated because the analysis is done by special task order at this time. 
There is little indication of introduced radionuclide contamination during sampling activities in. the 
Third Quarter of 2000. Radionuclide results for the Third Quarter are judged to be representative of 
environmental concentrations. 

Because all required sampling locations were visited and those samples that could be collected were 
analyzed and none were lost, destroyed in transit or failed validation radionuclide analyses for the 
Third Quarter 2000 are judged to be representative with respect to spatial coverage. 

Completeness: 

Table 7-7 indicates that the success ratio for radionuclide sample collection varied widely due to dry 
wells or wells that went dry during sampling. All wells that required radionuclide sampling were 
visited at least once in the Third Quarter. The success ratios for the various radionuclide analytes 
were 72.7% for plutonium/americium, 79.7%-uranium isotopes, 76.5%-tritium, 55.6%-~tront ium~~,~~ 
and 66.7% for cesium137. The completeness goal of 90% was not met for any of the radionuclides 
sampled in the Third Quarter. 
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Three hundred fourteen of 320 radionuclide results have been validated and provide usable data 
points (Table 7-8). Cesiuml37 analyses are done as a special order and do not get validated. The six 
results that are not validated are for cesiuml37. Radionuclide analytical data are judged to be 
complete with respect to validation and verification for the Third Quarter 2000. 

Comparability: 

No changes were made to analytical procedures in the Third Quarter of 2000. Thus the radionuclide 
analyses presented here are assumed to be comparable to previous analyses. 

7.3 VOLATILE ORGANIC COMPOUNDS 

Precision: 

There were 465 duplicate records versus 3422 real records for volatile organic compounds in the 
Third Quarter (1 in 7.4 samples, 13.6 %). Of the 465 reaVduplicate pairs a relative percent difference 
(RPD) could be calculated and displayed in Table 7- 1 for 3 1 pairs (see Table 7-2 for display criteria). 
Six of the 3 1 RPDs in Table 7-1 were outside the +/-30% criterion. Five of the six RPD values that 
do not meet the criterion may be flawed. 

The RPD calculation from well 12691 compares a real analysis run with a l x  dilution and a duplicate 
run with a 20x dilution. Thus the duplicate result for 1,l-DCE in the well tries to calculate the RPD 
with a “U” detection limitlresult of 20 pg/L. The RPD derived from this calculation should be 
considered invalid. Again with respect to well 12691 the methylene chloride results for both real and 
duplicate are influenced by lab contamination of blanks (“B” qualifiers) and therefore these RPDs 
should be considered dubious. Similarly, for well P2093 89 the duplicate analysis for methylene 
chloride was “B” qualified and therefore its associated RPD should be discounted. The carbon 
tetrachloride (TR2/TW) and tetrachloroethene (TR2/TR2) RPDs from well P209389 are based on 
dilutions with low reported values. Because the dilution process might have compromised the 
reported values these RPDs may be invalid. Note that for the “TRl/TRl” carbon tetrachloride and 
tetrachloroethene from P209389 RPDs for the undiluted samples are shown and they show perfect 
agreement (= 0)for their RPDs. 

The Relative Percent Difference goal is to have 85% of the RPDs within +/-30 %. If the 25 RPDs 
meeting the criteria in Table 7-1 are compared the total 3 1 RPDs that gives a success ratio of 80.6% 
which is not acceptable. If the five RPD values discussed above are discounted then there are 24 
values in 25 calculations that meet the criterion an acceptable success ratio of 96.0 %. Considering 
all 465 real-duplicate records, including those not appearing in Table 7-1 where both results are non- 
detections (implying that the RPD would equal zero for similar dilutions), 459 or 98.7 % could meet 
the acceptable criterion. In general VOC analyses for the Third Quarter of 2000 are judged to be 
reproducible and may therefore be considered to be precise. 

Accuracy: 

Required detection limits for VOC analyses are given in Table 7-3. The Contract Required Detection 
Limits (CRDLs) were met in the Third Quarter except in the following cases. In these cases where a 
whole RIN is cited the detection limit reported by the laboratory causes all contract required 
detection limits to be exceeded for that analytical run. 
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VOCs by EPA 524.2 Method (all compounds have a 1 pg/l CRDL and were analyzed by RECRL) 

Well 90099 (Real-TR1) RIN 00D1370 run at 50x dilution, detection limit 50 pg/l, 57-results 
Well 90399 (Real-TRl) RIN 00D1370 run at 20x dilution, detection limit 20 pgll, 57-results 
Well 95199 (Real-TR1) RIN 00D1370 run at 5x dilution, detection limit 5 pg/l, 57-results 
Well 23296 (Real-TR1) RIN 00D1370 run at 20x dilution, detection limit 20 pg/l, 57-results 
Well 0487 (Real-TR1) RIN 00D1385 run at 5x dilution, detection limit 5 pg/l, 57-results 
Well 00491 (Real-TR1) RIN 00D1385 run at lox dilution, detection limit 10 pgA, 57-results 
Well 12691 (Dup-TR1) RIN 00D1394 nin at 20x dilution, detection limit 20 pg/l, 57-results 
Well 12691 (Dup-DL1) RIN 00D1394 run at 50x dilution, detection limit 50 pg/l, 57-results 
Well 22896 (Real-TR1) RIN 00D1410 run at 50x dilution, detection limit 50 pg/l, 57-results 
Well 22896 (Real-TR2) RIN 00D1410 run at 200x dilution, detection limit 200 pgll, 57-results 
Well 07391 (Real-TR1) RIN 00D1410 run at 5000x dilution, detection limit 5000 pg/l, 57-results 
Well 15699 (Real-TR1) RIN 00D1410 run at lOOx dilution, detection limit 100 pg/l, 57-results 
Well 891COLWEL (Real-TR1) RIN 00D1456 run at 20x dilution, detection limit 20 pg/l, 57-results 
Well 891COLWEL (Dup-TR1) RIN 00D1456 run at 20x dilution, detection limit 20 pg/l, 57-results 
Well 891COLWEL (Rinse-TR1) RIN 00D1456 run at 20x dilution, detection limit 20 pgA, 57-results 

In total there were 59 VOC samples submitted for analysis in the Third Quarter resulting in 4293 
records being returned (not counting records relating to dilutions). The 856 records in the list above 
represent 12 samples in which the 1 pg/l CRDL was not met for a particular location. Therefore, 47 
samples and 3437 records (80 %) met the detection limits. The accuracy of VOC analyses with 
respect to detection limits is barely adequate for the Third Quarter 2000. It may be difficult to 
increase the number of samples that meet the accuracy requirements for detection limits for the 
following reason. 

All the sampling locations in the group above contain some amount of contamination. Analysis at a 
lx  dilution may be impossible for some locations if the laboratory wants to protect their instruments 
from damage due to high concentrations of contaminants. The KH-ASD team is working with the 
laboratories to try and get them to meet the 1-pg/l detection limit while preventing the excessive 
dilution of the samples. 

Table 7-4 gives the Third Quarter VOC matrix spike results. The GEL laboratory procedure is to 
prepare and calculate results for matrix spikes in only six compounds. Therefore, for GEL only those 
six compounds appear with percent recoveries in the matrix spike Table 7-4. 

The acceptable matrix spike criterion is to have the recovery be between 80% and 120% (inclusive). 
With respect to matrix spikes for VOCs, 29 entries out of 484 (6 YO) were outside the range of 80- 
120 %, 455 entries were within the criterion (94.0 YO). Thirteen of the 29 VOC matrix spikes that did 
not meet the criteria were one of a pair of matrix spike results (usually a matrix spike duplicate) in 
which the other member of the pair did met the QC criterion. In eight cases both members failed to 
meet the criterion. The eight-paired failures are a problem in RINs 00D1385,00D1410 and 00D1456 
because this may indicate matrix interference is affecting analyses for the contaminants of concern, 
methylene chloride, trichloroethene and carbon tetrachloride; The validatiodverification values 
assigned to these compounds in these RINs should reflect consideration of the matrix spike results. 
None of the related results for these three compounds were rejected. Given that 94 YO of the matrix 
spike results are within the QA criterion accuracy is acceptable for VOCs in the Third Quarter 2000. 
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All VOC analyses were performed using the proper contract required methods in the Third Quarter 
of 2000 (Table 7-3). With respect to methods the results for the Third Quarter are accurate. 

Representativeness: 

There were 348 rinsate records from six wells (6 of 69 equals 1 in 9.8, 10.2 %) for Volatile Organic 
Compounds for the Third Quarter of 2000 (Table 7-6). This does not count the 1 16 rinsate records 
from locations 891COLWEL and 891COLGAL that have been omitted for the reasons mentioned in 
the discussion of metal Representativeness above. The rinse results for 891COLGAL do appear to be 
those indicative of a rinse sample but because of the obvious error in substituting well water for 
rinsate in the metal and uranium isotope samples they are not being counted here. The total VOC 
rinsate count does include 58 rinsate results from well 01097 which while not a “Program” well was 
sampled and submitted to the laboratory with other program wells. The 348 records represent a ratio 
of 1 in 1 1.2 (9.0%) with respect to the 3887 real and duplicate analyses. The number of rinses taken 
in the Third Quarter is greater than the 1 in 20 (5%)  requirement on a per record and per well basis. 

All rinsate analyses were at or below detection limits and were lab qualified as non-detects (W“) 
except in four cases. The four extra results were for methylene chloride. These were “JB” qualified 
by the laboratories indicating that the result is an estimate with the analyte being present in the 
associated method blank. These results were for small amounts (51 pg/L). All rinsate result values 
were below the Tier I1 Action Levels. The VOC samples are judged to be representative of 
environmental conditions indicating no introduced contamination due to sampling. 

Because all required sampling locations were visited and those samples that could be collected were 
analyzed and none were lost, destroyed in transit or failed validation VOC analyses for the Third 
Quarter 2000 are judged to be representative with respect to spatial coverage. 

Completeness: 

Table 7-7 shows that 72 wells were to have been sampled for VOCs within the Third Quarter 2000. 
Because of the dry conditions only 59 VOC samples could actually be collected. That translates to a 
success ratio of 8 1.9 % for VOCs. This is below the goal of collecting 90 % of the required samples. 
Nevertheless sampling for VOCs in the Third Quarter is judged to be complete because all wells 
were visited as specified by the IMP. 

All VOC and samples collected in the Third Quarter of 2000 were validated (s.1.) on the assumption 
that the holding time for unpreserved VOC vials is 7 days. The WETS groundwater program uses a 
14-day hold time based on recent CDPHE guidance (CDPHE, 1998). Because of the 7-day hold time 
criteria, sample results may have received an erroneous “J” or “Jl”va1idation qualifier if no other 
factors affected the analyses. 

All VOC samples for the Third Quarter of 2000 were validated or verified (Table 7-8). VOC results 
for all 4293 records are useable (100%). From the standpoint of validatiodverification as it pertains 
to completeness.of the data set, Third Quarter VOC results are complete. 

Comparability: 

As stated above no changes were made to analytical procedures in the Third Quarter of 2000. Thus 
the VOC analyses presented here are assumed to be comparable to previous analyses. 
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7.4 WATER QUALITY PARAMETERS 

Precision: 

There were 17 duplicate sample records versus 132 real sample records for Water Quality Parameters 
(WQPs) during the Third Quarter (1 in 7.8, 12.8 %). Of the 17 real-duplicate pairs, 15 could be used 
to generate Relative Percent Difference (RPD) values and these are displayed Table 7-1 (see Table 7- 
2 for the display criteria). All 17 real-duplicate RPD pairs were within the QC criterion of 9 0 %  
(Table 7-2). The RPD calculations presented here indicate that W QP analyses were reproducible and 
therefore in the Third Quarter precision is good. 

Accuracy: 

Electronic data indicate that the contract required detection limits were met for all WQP analyses 
(Table 7-3). Thus results for the Third Quarter should be accurate within the limits imposed by the 
detection limits. 

All WQP analyses were performed using the proper contract required methods in the Third Quarter 
of 2000 (Table 7-3). With respect to methods the results for the Third Quarter are accurate. 

Table 7-4 gives the matrix spike results for WQPs for the Third Quarter Of 2000. The KH-ASD team 
has informed Acculab that they have been delinquent in submitting the actual bottle number used to 
prepare the matrix spike. With this information we can better track the source well. 

Twenty-nine of 3 1 matrix spikes shown in the table are within the acceptable 80- 120% recovery 
range (93.5%). The two failing nitrate matrix spikes have the same laboratory sample and batch 
numbers indicating they are from one analysis that applies to two different RTNs. In the case of FUN 
00D15 14 a second acceptable matrix spike result is available. Interpretation of the matrix spike 
results suggests that analyses for Water Quality Parameters in the Third Quarter 2000 should be 
accurate. 

Representativeness : 

There were 13 equipment rinsate results from four different wells for water quality parameters in the 
Third Quarter (Table 7-6). This represents a ratio of 1 in 1 1.5 (8.7 %) with respect to the 149 real- 
duplicate analytical records. With respect to wells, rinsates were collected at 1 in 14.2 (7.0 %) 
locations. The sampling frequency for rinsates on a per record and per well basis is adequate. 

Because no rinsates for water quality parameters were collected at locations 891COLWEL and 
891COLGAL the error in collecting rinsate samples at those locations may be discounted. 

Nine of the 13-rinsate analyses were classified as non-detections (“U”) by the laboratories (69.3 %). 
These analyses indicate that there was no introduced contamination. The four remaining total 
dissolved solid rinsates were classified as detections. However, total dissolved solids do not have a 
Tier I1 Action Level and these four results are the lowest results by a factor of from four to 10 
collected for the quarter. These four analyses also indicate not introduced contamination. All the 
WQP rinsates were qualified as “V” or “Vl” in validation. Third Quarter Water Quality Parameters 
are representative of environmental conditions, no introduction of contaminants due to the sampling 
process is indicated. 

7-12 



01-R F-00015 

Because all required sampling locations were visited and those samples that could be collected were 
analyzed and none were lost, destroyed in transit or failed validation WQP analyses for the Third 
Quarter 2000 are judged to be representative with respect to spatial coverage. 

Completeness: 

Table 7-7 indicates that for Water Quality Parameters sampling completeness was highly variable 
due to the availability of water at the wells. Success ranged from 82.5% for nitrates to 50 YO for 
cyanide. However, Table 7-7 also shows that all wells requiring WQP samples were visited during 
the quarter. Because all wells were visited and all samples were collected when water was available, 
Water Quality Parameter sampling for the Third Quarter is judged to be complete. 

All of the Water Quality Parameter samples collected this quarter (100%) gave usable results with 
respect to validatiodverification (Table7-8). Therefore, the water-quality-parameter data set is 
complete for the Third Quarter 2000. 

Comparability: 

As stated above no changes were made to analytical procedures in the Third Quarter of 2000. Thus 
the WQP analyses presented here are comparable to previous analyses. 
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Relative Percent Difference (RPD) and Duplicate Error Ratio (DER) for Groundwater 
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Radionuclides 
Organic Compounds 
Metals 
Water Qualitv Parameters 

Table 7-2 
Summary of RPD and DER Results 
Groundwater - Third Quarter, 2000 
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Number of Overall 
Acceptable Precision 

Original 

Value 
I . -..- I I I 

less than 1.96 I 41 I 13 I 13 I 100% I 
k s t h a n 3 0 %  1 ~ 580 I 30 I 24 I 80% 
less than 30% I 216 143 114 80% I 
less than 30% I 1 

Based on 854 original Real-Duplicate pairs. 
With respect to VOCs: Wells 12691 and P209389 have RPD-values for Real to Duplicate results for a TRl/TRl pair and a 
second value for a TR2/TR2 pair. In the past these extra RPD values have not been included in the total given above. 
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lesult is estimate 

:alculation not 
?ade for "J" data 
/hen result is les: 
ian CRDL. 

:alculation not 
lade for "J" or 
JB" data when 
esult is less than 
:RDL. 

:alculation not 
nade for "J" data 
rhen result is les: 
ian CRDL. 

:alculation not 
lade for "J" data 
/hen result is les! 
ian CRDL. 
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Table 7-3 01-RF-00015 

I I I I 

CAS# I Analyte Required Method I RDL I Units 

PCBlPesticides 
12674-1 1-2 Aroclor-1016 SW-846 Method 8082 0.50 ug1L 
11 104-28-2 Aroclor-1221 SW-846 Method 8082 0.50 uglL 
11 141-16-5 Aroclor-1232 SW-846 Method 8082 0.50 u g k  
53469-21 -9 Aroclor-I 242 1 SW-846 Method 8082 0.50 uglL 
12672-29-6 Aroclor-1248 SW-846 Method 8082 0.50 uglL 
11097-69-1 Aroclor-1254 SW-846 Method 8082 0.50 ugfl 
1 1096-82-5 Aroclor-1260 SW-846 Method 8082 0.50 uglL 
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Table 7-3 
Contract Required Detection Limits (CRDLs) for Groundwater Analvtes 

CAS# I Analyte I Required Method I RDL I units 

CAS # 

I I I 
CAS# I Analyte I Required Method I RDL I Units 

I 

Waste Characteristics 

' I mg'L 
EPA Method 410.1 

(Total Recoverable Petroleum Hydrocarbons( 
(TRPH) in Waters and Liquid Wastes 

I 
Analyte 1 Required Method RDL Units 

7-23 
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Matrix Spike Recovery For VOC - Metal - WQP Samples 

01-RF-00015 m 

I Metals I 

7-3 1 



Table 7 4  
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Matrix Spike Recovery For VOC - Metal - WQP Samples 
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Table 7-5 
Lab Control Sample Recovery For Radionuclides 
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Equipment Rinsate Results 
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b 

Lab Valid- Detect Dilu- 
Date Qual ation Limit tion 

sw 13494 8/22/00 BERYLLIUM, Soluble SW07125RG ' 0.021 4 UGlL U I V I 0.02 1 
sw13494 8/22/00 CADMIUM, Soluble SW07125RG 0.08 5 UGlL U I V 0.08 1 

2.8 1 sw13494 8/22/00 CALCIUM, Soluble SW07125RG 103 I UGlL B 1 V 

Analyte Sample# Result Tier I I  Units Sample 
Location 

- 
SW13494 8/22/00,CHROMIUM, Soluble SW07125RG ! 0.29 1001 UGlL B I V 0.22 1 
sw13494 8/22/00jCOBALT. Soluble jSW07125RG 0.21 21901 UGlLI U I V 0.21 1 

8/22/00iCOPPER, Soluble ISW07125RG j 0.65j 13001 UG/L/ B 1 J 0.2j 1 

S W l 3 4 a  8/22/00 MAGNESIUM, Soluble SW07125RG 13.6 UGlL B UJ 1 2 1  

_- __ 

sw13494 
sw13494 8/22/00 IRON, Soluble SW07125RG 1 4.11 I UG/LI U I V I 4.11 1 

0.68) 15; UGlLj B 1 J I 0.52 1 sw13494 8/22/00 LEAD, Soluble SW07125RG 1 
0.05 1 Sw13494 . 8/22/00,LITHIUM, Soluble ,SW07125RG I 0.311 730 UGlL! B UJ ! 

sw13494 I 8/22/00 MANGANESE, Soluble SW07125RG 2.8 1720 UGlL B V 1 0.05 1 
sw13494 i 8/22/00 MERCURY, Soluble SW07125RG 0.1 ' 2 UG/L U J i 0.1 1 
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Table 7-7 
RFCA Groundwater Monitoring Sample Comparison: 

Required versus Actual Third Quarter, 2000 

Actual 
Actual Number of 

Samples 
Visits' Collected 

Deviation 
Required 

Number of Number of 
Visits 

01-RF-00015 

Success 

% Samples 
Collected 

Ratio; Discrepancy 
Justification 

(or Wells Visited) 

Sample Types I 
Groundwater Wells (Visits) I 75 I ' 75 I NA I 0 I 100.0 1 

I I I 446 I 446 349 I 97 78.3 I Dryorlnsw Totals 

*Does not reflect multiple visits to dry wells. 
Dry = Well did not recharge after purging. No samples collected 
lnsw = Insufficient water to complete sample suite. 
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I 
Cyanide 5 0 5 
Fluoride 18 0 18 
Nitrate 57 0 57 
Su Ifa te 28 0 28 
TDS 54 0 54 

01-RF-00015 
Table 7-8 

Summary of Validation I Verification Completeness 
Groundwater - Third Quarter, 2000 

100.0% 0 
100.0% 0 
100.0% 0 
100.0% 0 
100.0% 0 

Totals I 6624 I 14 1 6638 I 99.8% I 6 

Usable data points include the following ValidationNerification qualifiers: J lJ l ,  JBlJBl , UlUl, UJlUJl , NJlNJl , VN1. 
Non-usable data points include the following ValidationNerification qualifiers: R/Rl. 

Because Cesium and Methane analyses are set up via special contracts they are not being validated at this time. 

With respect to TR1-DL1 or TR1-TR2 analytical series, only one Result from a pair (with a validation qualifier) is counted here. 

Completeness = Dp, = DP, - DP, x 100 (in percent) 

The acceptable QC criterion is >go%. 
DPt 
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Appendix A: Groundwater Analytical Data - Metals Third Quarter 2000 

QC Result Lab Valid- Detect Dilu- IMP Well Class 
Result [ Units I Qual I ation I Limit I tion I Analyte 

Type Type 
1 Sample I Sample# I 

Date Location 

t 
10398 I 8/10/001 GW07054RG /ARSENIC. Soluble I REAL I TR1 I 0.85! UGlL I U 1 V I 0.851 1 IDBD 
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Appendk A: Groundwater Analytical Data - Metals Third Quarter 2000 

6186 

1 

7/24/00 GW07032RG ALUMINUM, Soluble REAL TR1 51 3 UGlL v 1  2 6  1 PlumeExtent 
7/24/00 GW07032RG ANTIMONY, Soluble REAL TR1 052  UG/L U V1 052 1 PlumeExtent 

1 7  UG/L B V1 0 85 1 Plume Extent 7/24/00 GW07032RG ARSENIC, Soluble REAL TR1 
- 6186 7/24/00 GW07032RG BARIUM, Soluble 

7/24/00 GW07032RG BERYLLIUM, Soluble 
7/24/00 GW07032RG CADMIUM, Soluble 
7/24/00 GW07032RG CALCIUM, Soluble ~~ 

6186 7/24/00 GW07032RG CHROMIUM, Soluble 
i 7/24/00 GW07032RG COBALT, Soluble 
1 7/24/00 GW07032RG COPPER, Soluble 

A-23 

REAL TR1 969 UG/L B V1 005 1 PlumeExtent 
002 UG/L U V1 0 021 1 Plume Extent REAL TR1 

REAL TR1 0 3  UG/L B J1 0 08' 1 Plume Extent 
REAL TRl 62000 UGlL I J1 2 8 1 Plume Extent 
REAL TR1 2 UGlL B V1 0 22 1 Plume Extent 
REAL TR1 0 2  UGlL U V1 0 2  1 PlumeExtent 
REAL TR1 058 UGlL B V1 0 2 1 Plume Extent 
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I 
I 

IMP Well Class 
QC Result Result Lab Valid- Detect Dilu- 

units Qual ation I Limit tion 
Sample # Analyte Sample 

Date Type Type 
Location 

7/31/00 GW07118RG COPPER, Soluble DUP TR1 1.8 UG/L B J1 I 0.2 1 Plume Definition 
P209389 7/31/00 GW07118RG IRON, Soluble DUP TRl 4.1 UGlL U V1 4.1 1 Plume Definition 
P209389 

P209389 7/31/00 GW07118RG LEAD, Soluble I DUP 'TR1 0.52 UGlL U I V1 0.52 1 Plume Definition 
P209389 7/31/00 GW07118RG LITHIUM, Soluble ' DUP TRl 21.5 UG/L B J1 0.05 1 Plume Definition 

v 1  21 1 Plume Definition P209389 i 7/31/00 GW07118RG MAGNESIUM, Soluble DUP I TR1 20400 UGlL I 
7/31/00 GW07118RG MANGANESE, Soluble DUP TRl 3.1 UGlL B V1 0.05 1 ,Plume Definition 
7/31/00, GW07118RG MERCURY, Soluble DUP TR1 0.1 UGlL U V1 0.1 1 Plume Definition 

0.561 UGlL I B UJ1 I 0.22, l!Plume Definition 
D F ~ ~ i ~ ~ ~  1 

. P209389 __ j 7/31/00[ GW07118RG MOLYBDENUM, Soluble DUP TR1 
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I 
I 
I 
I. 

I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
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Appendix A :  Groundwater Analytical Data - Metals 

Lab Valid- 
Qual ation 

Sample # Anatyte Qc Result 1 Units Sample 
Date Type Type 

Location 

SW13494 I 8/22/00) SW07125RG POTASSIUM, Soluble RNS TR1 I 22.11 UGlL B UJ 
SW13494 I 8/22/001 SW07125RG SELENIUM, Soluble RNS TR1 * 1.1 UGlL U V 

Third Quarter 2000 I 
IMP Well Class Detect Dilu- 

Limit tion 

7.5 1 lPerf Monitoring 
1.1 1 Perf Monitoring 

SW13494 I 8/22/00] SW07125RG SILVER, Soluble RNS TR1 0.28 UGlL U V ' 0.28 1 Perf Monitoring 
SW13494 : 8/22/001 SW07125RG SODIUM, Soluble 1 RNS I TR1 384 UGlL B V 1 6.8 1 Perf Monitoring . 

1.4 UG/L 1 B I V I 0.02) 1 !Perf Monitoring sw13494 1 8/22/00) SW07125RG STRONTIUM, Soluble RNS I TRl 
0.9 UGlL U I V I 0.91 1 'Perf Monitoring SW13494 1 8/22/00! SW07125RG ITHALLIUM, Soluble RNS 1 TR1 

SW13494 I 8/22/00! SW07125RG [TIN, Soluble RNS I TR1 0.52 UGlL U 1 V 1 0.521 1 Perf Monitoring 
sw 13494 8/22/00] SW07125RG IVANADIUM, Soluble RNS 1 TR1 I 0.22 UGlL U I V I 0.221 1 Perf Monitoring 
sw13494 8/22/00) SW07125RG \ZINC, Soluble I RNS 1 TRl I 7.61 UGlL B 1 V I 0.1 I 1 Perf Monitoring 

~ 

. . ._ __ -. -- - 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Analyte 1 Result Result 

I0294 7/25/00 GW07115RG HEXACHLOROBUTADIENE 1 DUP TR1 1 
I0294 1 7/25/00 GW07115RG ISOPROPYLBENZENE 1 DUP TR1 1 
I0294 1 7/25/00 GW07115RG !METHYLENE CHLORIDE I DUP TR1 ~ 0 1 

Sample Sample # 
Type Type 

Location Date 

I 
I 
I 
I 
I 
I 

Lab Valid- Detect Dilu- 
Qual ation Liimit tion 

IMP Well Class Units 

UGlL U V 1 1 Boundary 
UG/L U UJ 1 1 Boundary 
UG/L JB JB I 1 IIBoundary 

JQ2000 Appndlx-VOCr.xls A-63 

I 02g4 - - 
7/25/00'GW07115RG INAPHTHALENE DUPl TR1 i 02IUGIL _ _  -- J UJ I 1 IIBoundary 

I0294 l 7/25/00 GW07115RG In-BUTYLBENZENE DUP' TRI j ~~UGIL; u 
I0294 7/25/00 GW07115RG n-PROPYLBENZENE DUP TRl  IIUGILI u 
I0294 7/25/00 GW07115RG 0-CHLOROTOLUENE DUP TR1 I ~ U G ~ L  u 
I0294 7/25/00 GW07115RG p-CHLOROTOLUENE DUP TR1 1 UG/L U 
I0294 7/25/00 GW07115RG PROPANE, 1,2-DIBROMO-3-CHLORO- DUP TRI 1 UG/L U 
I0294 7/25/00 GW07115RG sec-BUTYLBENZENE DUP TRI 1 UGlL U 
I0294 7/25/00 GW07115RG STYRENE DUP TRI I 0 1  UGlL J 
I0294 7/25/00 GW07115RG tert-BUTYLBENZENE 1 DUP TRI l (UG/L  U 
I0294 7/25/00 GW07115RG TETRACHLOROETHENE I DUP, TR1 1 UG/L U 

-__ ~ 

- ___- 

UJ 1 1 IBoundary 
UJ 1 )  1 Boundary 
UJ 1 1 Boundary 
UJ 1 1 Boundary 
V 1 1 Boundary 

UJ 1 1 Boundary 
UJ I 1 1 Boundary 
UJ I 1 1 Boundary 
V 1 1 1 Boundary 

j DUP i TR1 1 U G L  U I UJ I 1 1 10294 
7/25/00, GW07115RGYOfi1-fi1ENES I DUPl TRl 7- 11UGILI U UJ 1 1 I0294 

I0294 I 7/25/00 GW07115RG Itrans-l,2-DICHLOROETHENE 1 DUP TR1 I I IUGIL; U 1 V , 1 ,  1 
I0294 7/25/00 GW07115RG trans-l,3-DICHLOROPROPENE i DUP TR1 1 UG/L U V 1 1 1 
I0294 7/25/00 GW07115RG TRICHLOROETHENE DUP TR1 1 UG/L U V 1 1 1 
I0294 7/25/00 GW07115RG TRICHLOROFLUOROMETHANE DUP TR1 1 UG/L U V I 1 1 
I0294 7/25/00 GW07115RG VINYL CHLORIDE DUPl TR1 1 UG/L U V 1 1 1 

1 UGlL U V 1 1 I0298 8/10/00 GW07053RG 1,1,1 ,ZTETRACHLOROETHANE REAL TRl 
IO298 8/10/00 GW07053RG 1,l ,1-TRICHLOROETHANE REAL TR1 1 UGlL U V 1 1 

1 UG/L U V 1 1 I0298 8/10/00 GW07053RG 1,1,2,2-TETRACHLOROETHANE REAL TR1 
I0298 8/10/00 GW07053RG 1,1,2-TRICHLOROETHANE REAL TR1 1 UGlL U V 1 1 

1 UGlL U V 1 1 I0298 8/10/00 GW07053RG 1,l-DICHLOROETHANE REAL TRI 
I0298 1 8/10/00 GW07053RG 1,l  -DICHLOROETHENE REAL TR1 1 UG/L U V 1 1 
I0298 I 8/10/00 GW07053RG 1,l-DICHLOROPROPENE REAL TR1 1 UGlL U V 1 1 
10298 8/10/00 GW07053RG 1,2,3-TRlCHLOROBENZENE REAL TR1 1 UG/L U UJ 1 1 

_____ ' 7/25/001GW07115RG /TOLUENE 

- -__ _-L-- 
__ - 

- -__ 
-___ 

-_____ 

Boundary 
Boundary 
Boundary 
Boundary 
Boundary 
Boundary 
Boundary 
D&D 
D&D 
D&D 
D&D 
D&D 
D&D 
D&D 
D&D 
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Appendk A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) 

Lab Valid- Detect Dilu- IMP Class 1 QC 
Result UnitslQual ation Liimit tion I Type Type 

Sample 
Date Analyte Sample # Location 

- 15699 ___. -. . I - 8/2/001GW07061RG IBROMOCHLOROMETHANE REAL TR1 100 UGlLI U V1 100 1001PerfMonitoring 
15699 ; 8/2/001GW07061 RG BROMODICHLOROMETHANE REAL TR1 100 UGlL U V1 100 100 Perf Monitoring 
15699 I 8/2/001GW07061RG BROMOFORM REAL TR1 100 UGlL U V1 100 100 PerfMonitoring 
15699 1 8/2/00 GW07061 RG BROMOMETHANE REAL( TRl 100 UGlL U V1 I 100 100 PerfMonitoring 
15699 I 8/2/00 GW07061 RG CARBON TETRACHLORIDE REAL! TR1 100'UGlL U V1 I 100 100 PerfMonitoring 
15699 1 8/2/00 GW07061RG CHLOROBENZENE REAL1 TRl 100 UGlL U V1 I 100 100 PerfMonitoring 
15699 : 8/2/00 GW07061 RG CHLOROETHANE IREAL/ TRl 100 UGlL U ' V1 I 100 100 PerfMonitoring 
15699 8/2/00 GW07061 RG ]CHLOROFORM [REAL] TR1 17 UG/Ll J V1 1 100 1001PerfMonitoring 
15699 ~ 8 / 2 / 0 0 W 5 0 6 1  RG ICHLOREMETHANE /REAL/ TR1 1001UGlLl U V1 100 1001PerfMonitoring 

: 8/2/00/GW07061 RG Icis-l,2-DICHLOROETHENE IREALl TRl I 3101UG/L( V I  100 1001PerfMonitoring 15699 
15699 1 8/2/00'GW07061 RG cis-1,3-DICHLOROPROPENE REAL TR1 I 100 UG/LI U V1 I 100 1001PerfMonitoring 
15699 ! 8/2/00 GW07061 RG DIBROMOCHLOROMETHANE REAL TRl 1 100 UG/L( U V1 I 100 100 Perf Monitoring 
15699 i 8/2/00 z i 0 7 0 6 1  RG DIBROMOMETHANE REAL TR1 1 100 UG/Ll U V1 100 100 Perf Monitoring 
15699 I 8/2/00 GW07061RG DICHLORODIFLUOROMETHANE . REAL TRl 100 UG/LI U V1 100 100 Perf Monitoring 
15699 I 8/2/00)GW07061RG ETHYLBENZENE REAL TR1 100 UG/L( U V1 100 100 Perf Monitoring 
15699 I 8/2/001GW07061 RG HEXACHLOROBUTADIENE REAL TR1 100 UG/LI U V1 100 100 Perf Monitoring 
15699 I 8/2/001GW07061 RG ISOPROPYLBENZENE REAL TRl 100 UG/L U V1 100 100 Perf Monitoring 
15699 i 8/2/00)GW07061RG ,METHYLENE CHLORIDE REAL TRl '330 UGlL B J1 100, 1001PerfMonitoring 
15699 NAPHTHALENE REAL TRl 100 UGlL U V1 100- 
15699 6/2/00 GW07061RG n-BUTYLBENZENE REAL TR1 100 UGlL U V1 100 100 Perf Monitoring 
15699 8/2/00 GW07061RG n-PROPYLBENZENE REAL TR1 100 UGlL U V1 100 100 PerfMonitoring 
15699 j 8/2/00 GW07061 RG o-CHLOROTOLUENE REAL TRl 100 UGlL U V1 100 100 PerfMonitoring 
15699 1 8/2/00 GW07061RG p-CHLOROTOLUENE REAL TRl 100 UG/L U V1 100 100 Perf Monitoring 
15699 1 8/2/001GW07061RG PROPANE, 1,2-DIBROMO-3-CHLORO- REAL TR1 100 UG/L U ' V1 100 100 Perf Monitoring 
15699 8/2/00 GW07061 RG sec-BUTYLBENZENE REAL TRl 100 UGlL U V1 10 
15699 8/2/00 GW07061RG STYRENE REAL TR1 100 UGlL U V1 10 
15699 6/2/00 GW0706 1 RG teit-BUTYLBENZEN E REAL TR1 100 UG/L U V1 100 100 PerfMonitoring 
15699 8/2/00 GW07061 RG TETRACHLOROETHENE REAL TR1 910 UGlL V1 100 100 Perf Monitoring 
15699 8/2/00 GW07061RG TOLUENE REAL TRl  100 UG/L U V1 100 100,PerfMonitoring 
15699 8/2/00 GW07061RG TOTAL XYLENES REAL TRl 100 UG/L U V1 10 
15699 6/2/00 GW07061 RG /trans-1 ,2-DICHLOROETHENE REAL TR1 100 UG/L U V1 10 
15699 8/2/00 GW07061 RG trans-l,3-DICHLOROPROPENE REAL TR1 100 UG/L U V1 100 100 PerfMonitoring 

8/2/00 GW07061 RG TRICHLOROETHENE REAL TR1 1800 UGlL J1 100 100 Perf Monitoring 15699 
15699 j 6/2/00 GW07061 RG TRICHLOROFLUOROMETHANE !REAL TR1 100 UGlLi U V1 , 100 100 PerfMonitoring 
pp-TRITOO 15699 I 6/2/00 GW07061RG VINYL CHLORIDE UG/L'- U 1 7 1 -  100 -100 Perf Monitoring 
22596 [ 7/28/00 GW07036RG /1,1,1,2-TETRACHLOROETHANE REAL TRl 1 UG/L U V1 1 1 Plume Extent 
22596 ! 7/28/00 GW07036RG /1,1 ,I-TRICHLOROETHANE . REAL TR1 1 UG/L U V1 1 1 Plume Extent 
22596 1 7/28/00iGW07036RG lI1,2,2-TETRACHLOROETHANE REAL TRl 1 UG/L U V1 1 1 Plume Extent 
22596 7/28/00 GW07036RG 1,l  ,ZTRICHLOROETHANE REAL TRl 1 UG/L U V1 1 1 Plume Extent 
22596 7/28/00 GW07036RG 1,l  -DICHLOROETHANE REAL TR1 1 UGlL U V1 
22596 7/28/00 GW07036RG 1 ,I-DICHLOROETHENE REAL TR1 1 UG/L U V1 1 1 Plume Extent 
22596 7/28/00 GW07036RG 1,l-DICHLOROPROPENE REAL TRl 1 UGlL U V1 1 1 Plume Extent 
22596 7/28/00 GW07036RG 1,2,3-TRICHLOROBENZENE REAL TRl 1 UGIL U UJ1 1 1 Plume Extent 
22596 7/28/00 GW07036RG 1,2,3-TRlCHLOROPROPANE REAL TR1 1 UG/L U V1 1 1 Plume Extent 
22596 , 7/28/00 GW07036RG 1,2.4-TRICHLOROBENZENE REAL TRl 1 UG/L U UJ1 i 1, 1,PlumeExtent 
22596 r7/28/00 GW07036RG 1,2-DlBROMOETHANE REAL TR1 1 UG/L U V1 1 1 Plume Extent 
22596 I 7/28/00 GW07036RG 1 ,2-DICHLOROBENZENE REAL TR1 1 UGlL U UJl 1 1 Plume Extent 
22596 1 7/28/00 GW07036RG 1,2-DlCHLOROETHANE REAL TR1 1 UG/L U V1 1 1 Plume Extent 
22596 j 7/28/00 GW07036RG 1,2-DICHLOROPROPANE REAL TRl 1 UG/L U V1 1 1 Plume Extent 
22596 ' 7/28/00 GW07036RG 1.3-DICHLOROBENZENE REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 
22596 7/28/00 GW07036RG 1,3-DICHLOROPROPANE REAL TR1 1 UGlL U V1 
22596 7/28/00 GW07036RG 1 ,4-DICHLOROBENZENE REAL TR1 1 UGlL U UJ1 1 1 Plume Extent 
22596 7/28/00 GW07036RG 2,2-DICHLOROPROPANE REAL TR1 1 UGIL U V1 
22596 7/28/00 GW07036RG 4-ISOPROPY LTOLUENE REAL TR1 1 UGlL U UJ1 1 1 Plume Extent 
22596 7/28/00 GW07036RG BENZENE REAL TR1 1 UGIL U UJl 1 1 Plume Extent 
22596 7/28/00 GW07036RG BENZENE, 1 ,2,4-TRIMETHYL REAL TRl  1 UG/L U UJ1 
22596 7/28/00 GW07036RG BENZENE, 1,3,5-TRIMETHYL- REAL TR1 , 1 UGlL U UJ1 1 1 Plume Extent 

. .. . __ . 
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Appendir A:  Croundwuter Analytical Data - Volatile Organic Compounds (VOCs) Third Quarter 2000 

Lab Valid- Detect Dilu- I QC Type Type Qua, Liimit tion 
IMP Well Result Result Units Analyte Sample 

Date 
' 

Sample # Location 

22696 8/1/00/GW07037RG BENZENE, 1,3,5-TRIMETHYL- /REAL TR1 1 UGlL U V1 I 1 1 PlumeExtent 
22696 1 8/1/001GW07037RG BROMOBENZENE [REAL TRl ~IUGIL u v i  1 1 Plume Extent 
22696 8/1/001GW07037RG BROMOCHLOROMETHANE REAL TR1 1 UGlL U V1 1 1 Plume Extent 
22696 8/1/001GW07037RG BROMODICHLOROMETHANE REAL TR1 I 1 UGlL U I V1 1 1 PlumeExtent 
22696 8/1/00 1 GW07037RG BROMOFORM REAL TR1 1 UGlL U V1 I 1 1 PlumeExtent 
22696 ' 8/1/001GW07037RG IBROMOMETHANE REAL TR1 1 UG/L U V1 1 1 Plume Extent 
22696 i 8/1/001GW07037RG ICARBON TETRACHLORIDE REAL TR1 0.6 UGlL J V1 1 i 1 Plume Extent 

1 I 1 Plume Extent 22696 I 6/1/00 I GW07037RG I CHLOROBENZENE REAL TR1 

_ _ _ ~  
-- 

1 UGlL U V1 
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Appendk A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) Third Quarter 2000 

IMP Well Class 

7/28/00/GW07038RG 1,2-DICHLOROPROPANE 

.. 

.- 

j IO! 
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Appendix A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) Third Quarter 2000 

Lab Valid- Detect Dilu- IMP well Class I Type Type 
Result 

Result ation Liimit tion I Analyte 

1,2-DlBROMOETHANE /REAL TR1 0.5 UG/LI U V1 0.5 1IRCRA 
3RG 1,2-DICHLOROBENZENE REAL TR1 0.5 UGlLl U UJl 0.5 1 RCRA 

9/25/00 GW07063RG 1,2-DlCHLOROETHANE REAL TR1 0.5 UGIL' U I V1 0.5 1 RCRA 
9/25/00 GW07063RG 1,2-DlCHLOROPROPANE REAL TR1 0.5 UG/L U I V1 i 0.5 1 RCRA 

, 9/25/00 GW07063RG 1.3-DICHLOROBENZENE ,REAL TRl , 0.5 UGlL U UJ1 0.51 1IRCRA 
9/25/00 GW07063RG 1,3-DlCHLOROPROPANE REAL TR1 0.5 UGlL U V1 0.5 1 RCRA 

1 9/25/00 GW07063RG 1,4-DICHLOROBENZENE REAL TR1 0.5 UGlL U UJ1 0.5 1 RCRA 
' 9/25/00 GW07063RG 2,2-DICHLOROPROPANE . REAL TR1 0.5 UGlL U V1 0.5 1 RCRA 

52894 9/25/00 GW07063RG 44SOPROPYLTOLUENE REAL TR1 0.5 UGlL U UJ1 0.5 1 RCRA 
9/25/00 GW07063RG BENZENE REAL TR1 0.5 UGlL U UJ1 0.5 1 RCRA 

' 

0.5 1IRCRA 5887 9/21/00 GW07059RG 1,l-DICHLOROETHENE REAL TR1 0.5 UGlL U V 
5887 9/21/00 GW07059RG 1,l  -DICHLOROPROPENE REAL TRl 0.5 UG/L U V 0.5 1 RCRA 
5887 9/21/00 GW07059RG 1,2,3-TRlCHLOROBENZENE REAL TR1 0.5 UG/L U V 0.5 1 RCRA 

0.5 1 RCRA 5887 9/21/00 GW07059RG 1,2,3-TRlCHLOROPROPANE REAL TR1 0.5 UG/L U V 
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I Appendix A:  Groundwater Analytical Data - Volatile Organic Compounds (VOCs) Third Quarter 2000 

IMP Well Class 

1 1 Drainage 
1 1 Drainage 

'REAL TR1 1 UGlL U V1 
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AppendiV A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) Third Quarter 2000 

-70493 7/27/00 GW07067RG TETRACHLOROETHENE REAL TR1 0.2 UGlLI J 1 V 1 1RCRA 
70493 7/27/00 GW07067RG TOLUENE REAL TR1 1 UG~L! u 1 v 1 1RCRA 
70493 7/27/00 GW07067RG TOTAL XYLENES REAL TR1 1 UGlL U V 1 1RCRA 

7/27/00 GW07067RG trans-l,2-DICHLOROETHENE REAL TR1 1 UGlL U V 1 1RCRA 70493 
70493 7/27/00 GW07067RG trans-1.3-DICHLOROPROPENE REAL TR1 1 UG/L U V 1 1RCRA 
70493 7/27/00 GW07067RG TRICHLOROETHENE lREAL TR1 1 UG/L V 1 1RCRA 

1 1RCRA 70493 7/27/00 GW07067RG TRICHLOROFLUOROMETHANE IREAL TR1 1 UGlL U V 

. -. .. -. . - . .. . -. - ... 

' 
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I 

7/28/00 GW07045RG NAPHTHALENE REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG n-BUTYLBENZENE REAL TR1 1 UGlL U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG n-PROPYLBENZENE REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG 0-CHLOROTOLUENE REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 

75992 7/28/00 GW07045RG p-CHLOROTOLUENE REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG PROPANE, 1,2-DlBROMO-J-CHLORO- REAL TR1 1 UG/L U V1 1 1 Plume Extent 
7/28/00 GW07045RG sec-BUTYLBENZENE REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG STYRENE REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG tert-BUTYLBENZENE REAL TR1 1 UGlL U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG TETRACHLOROETHENE REAL TR1 1 UGlL U V1 1 1 Plume Extent 
7/28/00 GW07045RG TOLUENE REAL TRl 1 UGlL U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG TOTAL XYLENES REAL TR1 1 UG/L U UJ1 1 1 Plume Extent 
7/28/00 GW07045RG trans-1.2-DICHLOROETHENE REAL TR1 1 UGlL U V1 1 1 Plume Extent 
7/28/00 GW07045RG trans-1,J-DICHLOROPROPENE REAL TR1 1 UGlL U V1 1 1 Plume Extent 

' 
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AppendiV A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) Third Quarter 2000 

Lab Valid- Detect Dilu- 
Type Q~ Result Type ResultlUnits Qual ation Liimit tion 

RNS TRl 11UGIL U I UJ1 11 1 Perf Monitoring 
RNS TR1 IIUGIL U V1 1 1 Perf Monitoring 

891 COLGAL 8/24/00 GW07129RG trans-1 ,SDICHLOROPROPENE RNS TR1 1IUGILj u v1  1 1 Perf Monitoring 
891COLGAL 8/24/00 GW07129RG TRICHLOROETHENE 1 1 Perf Monitoring 

1 1 Perf Monitoring 
1 1 Perf Monitoring 

Well Class Analyte 

I 

891COLWEL ' 8/24/001GW07073RG 1,1,1,2-TETRACHLOROETHANE 
891COLWEL 8/24/00!GW07073RG 1,1,1-TRICHLOROETHANE. 

891 COLWEL 8/24/00 GW07073RG 1 ,1 ,2-TRICHLOROETHANE 
891 COLWEL 8/24/00 GW07073RG 1.1-DICHLOROETHANE 

891COLWEL 8/24/00 GW07073RG STYRENE REAL TR1 20 UG/L U UJl  20 20 Perf Monitoring 
891 COLWEL 8/24/00 GW07073RG tert-BUTYLBENZENE REAL TR1 20 UG/L U UJ1 20 20 Perf Monitoring 
891 COLWEL 8/24/00 GW07073RG TETRACHLOROETHENE REAL TR1 37 UG/L v 1  20 20 Perf Monitorina 
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891COLWEL 8/24/00 GW07127RG NAPHTHALENE RNS TR1 20 UGlL U UJ1 20 20 Perf Monitoring 
891 COLWEL 8/24/00 GW07127RG n-BUTYLBENZENE RNS TR1 20 UG/L U UJ1 20 20 PerfMonitoring 
891COLWEL 8/24/00 GW07127RG n-PROPYLBENZENE RNS TR1 20 UGlL U UJl  20 20 Perf Monitoring 
891COLWEL 8/24/00 GW07127RG 0-CHLOROTOLUENE RNS TR1 20 UG/L U UJ1 20 20 Perf Monitoring 
891COLWEL 8/24/00 GW07127RG p-CHLOROTOLUENE RNS TR1 20 UGlL U UJ1 20 20 Perf Monitoring 

RNS TR1 20 UG/L U V1 20 20 Perf Monitoring 
RNS TR1 20 UG/L U UJ1 20 20 Perf Monitoring 

7- 

I .  
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Appendk A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) TliiG Quarter 2000 

7/13/00 GW07076RG cis-1 ,3-DICHLOROPROPENE REAL TR1 1 UG/L U V1 1 1 Plume Degredation 
7/13/00 GW07076RG DIBROMOCHLOROMETHANE REAL TRl 1 UG/L U V1 1 1 Plume Degredation 
7/13/00 GW07076RG DIBROMOMETHANE REAL TRl 1 UGlL U V1 1 1 Plume Degredation 
7/13/00 GW07076RG DICHLORODIFLUOROMETHANE REAL TR1 1 UG/L U V1 1 1 Plume Degredation 

I 7/13/00 GW07076RG ETHYLBENZENE REAL TR1 1 UGlL U UJ1 1 1 Plume Degredation 
7/13/00 GW07076RG HEXACHLOROBUTADIENE REAL TR1 1 UG/L U V1 1 1 Plume Degredation 
7/13/00 GW07076RG ISOPROPYLBENZENE REAL TR1 1 UGlL U UJ1 1 1 Plume Degredation 
7/13/00 GW07076RG METHYLENE CHLORIDE REAL TR1 0.2 UG/LI JB JB1 1 1 Plume Degredation 
7/13/00 GW07076RG NAPHTHALENE REAL TR1 1 UGlL U UJl 1 1 Plume Degredation 
7/13/00 GW07076RG n-BUTYLBENZENE REAL TR1 1 UG/L U UJ1 1 1 Plume Degredation 

90299 7/13/00 GW07076RG n-PROPYLBENZENE REAL TR1 1 UG/L U UJ1 1 1 Plume Degredation 
7/ 1 3/00 G W07076 RG 0-CH LO ROTOLU E N E REAL TR1 1 UG/L U UJ1 1 1 Plume Degredation 
7/13/00 GW07076RG p-CHLOROTOLUENE REAL TR1 1 UGlL U UJ1 1 1 Plume Degredation 

\ 

A-1 1 1  



ADDendiu A: Groundwater Analytical Data - Volatile Organic Compounds (Vocs) Third Quarter 2000 i 

A-1 12 I aQ1000 Appndlx-VOCs.xls 



‘I Appendk A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) Third Quarter 2000 

A-1 13 3a2000 Appondla-VOCa.ds 



Amendiu A: Groundwater Analytical Data - Volatile Organic Compounds (Vocs) Third Quarter 2000 

A-1 14 



‘I Append& A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) Tliird Quarter 2000 

A-l 15 3QZOW AppsndixYOCs.rls 



Atmetrdir A: Groundwater Analytical Data - Volatile Organic Compounds (VOCS) Third Quarter 2000 

A-1 16 

1 
aP2000 A$mndii-VOCs.ilr 



Appendix A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) 
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Third Quarter 2000 
~ 

Lab Valid- Detect Dilu- 
Date Analyte I Type ResultlResult Type Units Qual ation Liimit tion 

(b209389 7/31/00 GW07048RG BENZENE, 1 ,Z,CTRIMETHYL [REAL DL1 I 5 UGlL U 1 5 5 Plume Definition 
P209389 7/31/00 GW07048RG [BENZENE, 1 ,J,BTRIMETHYL- REAL TRl I 1 UGlL U UJ1 1 I 1 Plume Definition 
P209389 7/31/00 GW07048RG IBENZENE, 1 ,J,STRIMETHYL- REAL DLl I 5IUGIL U 1 51 5 Plume Definition 
P209389 7/31/00 GW07048RG IBROMOBENZENE REAL TR1 1 UG/L U UJ1 1 I 1 Plume Definition 
P209389 i 7/31/00 GW07048RG BROMOBENZENE REAL DL1 1 5,UGlLI U 1 5 )  5 Plume Definition 

REAL TR1 1 UG/L/ u vi 1 1 Plume Definition P209389 ' 7/31/00 GW07048RG BROMOCHLOROMETHANE 

IMP Well Sample 
Sample # Location 

P209389 7/31/00 
P209389 7/31 100 
P209389 1 7/31/00 
P209389 7/31/00 
P209389 7/31/00 

- P209389 7/31/00 
P209389 7/31/00 
P209389 7/31/00 
P209389 7/31/00 
P209389 7/31/00 

" P209389 7/31/00 
P209389 7/31/00 

-.. P209389 7/31/00 
P209389 7/31/00 

aP209389 7/31/00 

____ 

A-1 17 

GW07048RG BROMOCHLOROMETHANE REAL DL1 5 UGlLI U 1 I 5 5 Plume Definition 
GW07048RG I BROMODICHLOROMETHANE REAL TR1 , 1 UG/L[ U V1 1 1 Plume Definition 
GW07048RG I BROMODICHLOROMETHANE REAL DL1 5 U G ~ L ~  u 1 5 5 Plume Definition 
GW07048RG BROMOFORM REAL TR1 1 UG/LI u vi 1 1 Plume Definition 
GW07048RG BROMOFORM REAL1 DL1 5 UG/L( u 1 5 5 Plume Definition 
GW07048RG BROMOMETHANE REAL TR1 1 UGlL U V1 1 1 Plume Definition 
GW07048RG BROMOMETHANE REAL DL1 5 UGlL U 1 5 5 Plume Definition 
GW07048RG CARBON TETRACHLORIDE REAL TR1 2 UGlL J1 1 1 Plume Definition 
GW07048RG CARBON TETRACHLORIDE REAL DL1 1 UGlL JD 1 5 5 Plume Definition 
GW07048RG CHLOROBENZENE REAL TR1 1 UGlL U UJl  1 1 1 Plume Definition 
GW07048RG CHLOROBENZENE REAL DL1 5 UGlL U 1 5 5 I Plume Definition 
GW07048RG CHLOROETHANE REAL TRl 1 UGlL U V1 1 1 I Plume Definition 
GW07048RG CHLOROETHANE REAL DL1 5 UGlL U 1 5 5 Plume Definition 
GW07048RG CHLOROFORM REAL TR1 3 UGlL v1  1 1 Plume Definition 
GW07048RG CHLOROFORM REAL DL1 3 UGlL JD 1 5 5 Plume Definition 
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Third Quarter 2000 b Appendix A: Groundwater Analytical Dala - Volatile Organic Compounds (VOCs) 

IMP Well Class 

A-I21 302000 A$%mndix-Vocs.ils 
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'* SWl3494 
' I  SW13494 

SW13494 
SW13494 
SW13494 
SW13494 

W13494 

A- 123 

REAL TR1 1 UG/L U V1 1 1 Perf Monitoring 8/22/00 SW07072RG CARBON TETRACHLORIDE 
8/22/00 SW07072RG CHLOROBENZENE REAL TR1 1 UGlL U UJ1 1 1 Perf Monitoring 
8/22/00 SW07072RG CHLOROETHANE REAL TR1 1 UGlL U V1 1 1 Perf Monitoring 
8/22/00 SW07072RG CHLOROFORM REAL TRl 1 UGlL U V1 1 1 Perf Monitoring 
8/22/00 SW07072RG CHLOROMETHANE REAL TRl 1 UG/L U V1 1 1 Perf Monitoring 
8/22/00 SW07072RG cis-1,2-DICHLOROETHENE . REAL TR1 v 1  1 1 Perf Monitoring 1 UGlL 
8/22/00 SW07072RG cis-1.3-DICHLOROPROPENE REAL TR1 1 UGlL U V1 1 1 Perf Monitoring 

sazooo Appsndh-VOCs.rls 
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Appendix A: Groundwater Analytical Data - Volatile Organic Compounds (VOCs) 

Location Sample Sample # Analyte Result Units1 

Third Quarter 2000 

Lab Valid- Detect Dilu- 
Qual ation Liimit tion 

Well Class 
Type Type Date 

SW13494 I 8/22/00 SW07124RG cis-l,3-DICHLOROPROPENE 'DUP TR1 1 U G ~ L ~  u vi 1 1 Perf Monitoring 
SW13494 1 8/22/00 SW07124RG DIBROMOCHLOROMETHANE I DUP TR1 1 UGIL~ u v i  1 1 Perf Monitoring 
SW13494 1 8/22/00 SW07124RG DIBROMOMETHANE 1 1 Perf Monitoring 
SW13494 I 8/22/00 SW07124RG DICHLORODIFLUOROMETHANE 

SW13494 8/22/00 SW07125RG BROMOCHLOROMETHANE RNS TR1 1 UGlL U V1 
SW13494 8/22/00 SW07125RG BROMODICHLOROMETHANE RNS TR1 1 UGlL U V1 
SW13494 8/22/00 SW07125RG BROMOFORM RNS TR1 1 UGlL U V1 1 1 Perf Monitoring 
SW13494 8/22/00 SW07125RG BROMOMETHANE RNS TR1 1 UGlL U V1 1 1 Perf Monitoring 
SWl3494 8/22/00 SW07125RG CARBON TETRACHLORIDE RNS TR1 1 UGL u v i  1 1 Perf Monitoring 
SW13494 8/22/00 SW07125RG CHLOROBENZENE RNS TR1 1 UGlL U UJ1 1 1 Perf Monitoring 
SW 13494 8/22/00 SW07125RG CHLOROETHANE RNS TR1 1 UGlL U V1 1 1 Perf Monitoring 

RNS TR1 1 UGlL U V1 1 1 Perf Monitoring 
SW13494 8/22/00 SW07125RG CHLOROMETHANE RNS TR1 0.3 UGlL J V1 1 1 Perf Monitoring 

A-I25 302000 Appondix-VOCs.xlr 
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Appetidk A:  Crourtdwater Analytical Data - Water Quality Parairieters (WQPs) Third Quarter 2000 

Lab Valid- Detect Dilu- 
Qual ation Limit tion Type Type 

1 
1 

IMP Well Class 

I 

P114389 j 7/26/0GWO7047RG 
P114389 ~ 7/26/00!GW07047RG 

NlTRATElNlTRlTE 
TOTAL DISSOLVED SOLIDS 

Plume Definition 

A- 129 1Q2000 Appsndix-WQP.xIs 
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Figure 1A 
Regulatory Required 

Buffer Zone 
Groundwater Monitoring Wells 
Selected VOC & Nitrate Plumes 

Third Quarter, 2000 
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